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Hear ye! Hear ye! 


Once a building iS worthy of 


“The Roof of Eternal Beauty” 


That costs no more and you are certain to obtain the 


Sheldon Slate Roof 
| 
| 


a slate roof it is worthy of a 


Color, Pattern and Texture effect that is supremely 

befitting the design, tone and setting of the building. 

We respectfully offer you the expert service that has 

enabled many Arrchitects to secure the Utmost in | 
| 


Roof Satisfaction for themselves and their clients. 


4) 
' Sap eat 


Hes] F.C.SHELDON SLATE CO. i a 


GENERAL OFFICES: GRANVILLE-N‘¥: : 
* BRANCHES IN PRINCIPAL CITIES ° H 





NS 


LDS ZF} 
sown 











LIS ZI] I 
2 am ems 





BOOK DEPARTMENT ® 


COLLEGE ARCHITECTURE IN AMERICA 
A REVIEW BY 
WALTER KNIGHT COLE 


“PRUE authors of this work on “College Architecture of a vast majority of persons with colleges consists sole 
| in America” give as its raison d'etre the statement: ly of a passing view or an excursion through the build 
here is no art in which this country has made more _ ings, the importance of an attractive exterior is evident. 

| strides than architecture, and our institutions of — If the institution greets the eye with a medley of dreary, 
ning should exemplify this obsolete structures the impres- 
onal progress, especially sion gained is naturally not at 

‘e it so effectively minis- ail favorable, whereas, on the 
other hand, a well ordered col 
lege campus with beautiful, 
dignified academic structures 
excites popular admiration 
and gains for the institution a 


s to all other arts as well as 
science and to daily life.” 
leed it is.not hard to under- 
ind that a lasting influence 

he brought to bear on the 
hole future lives of students feeling of respect which would 
institutions of learning by be hard to impart in any other 
manner likely to be adopted. 

Another matter contribut 
ing to the importance of hav 
ing good architecture in col- 
lege buildings is the fact that 


surrounding them with scenes 

real natural beauty and 
architectural character. Such 
students are usually at an im- 





pressionable period of their 


ves, and it is during this Music Building Smith College the buildings form the only 
period that much of their taste Delano & Aldrich, Architects really tangible part of the in- 
or art and literature, whether stitution and are most impor 


be good or bad, will be formed. Added to this are tant in maintaining contacts between the graduates 
purely practical considerations having to do with the and their alma mater. The personnel of a college changes 
idvertising of the institution. The colleges of the coun- rapidly, and new faces replace the old, but beautiful old 
y have come to realize that in order to remain popular buildings remain throughout the years to greet the re- 
the face of so much competition as now exists it 1s turning alumni and bring back memories of bygone 


cessary to adopt some of the advertising tactics com- days. For all these reasons it is important that the prob- 
monly emploved to keep certain c ymmercial products 1n_ Jem of laying out a new college or adding new buildings 
the public eye, and good architecture does this well. to the plant of an old institution shou'd be given a great 
\While the more. sensational method of college adver- amount of study. The buildings differ from those used 


ising consists largely. in the assembling and developing — for commercial purposes in that they will in all prob 
successful athletic teams, a much more lasting and ability be in use for several centuries. whereas the avet 


lignified means of attracting public interest is by pre- age life of a commercial structure extends only over a 
ting an exterior appearance of true esthetic and archi- few decades at the most. Therefore college buildings 


tural worth, embodying something of the dignity and = must be planned with a view to great permanence and 
iracter of the institution that occupies the buildings. as far as possible to meet the changing needs and condi 
he fact that good architecture is one of the best adver- tions that are likely to arise throughout years to come 
ising media in existence has long been well known to Their planning must take into consideration a vast num 
leaders of industry. It is said that in the period im- ber of controlling factors, such as the traditions of the 
mediately following the erection of the Woolworth school and the type and topography of the site as well 
uilding in New York, the Woolworth organization ex- as the kind of instruction to be given: as already said, 
rienced a tremendous expansion throughout the entire — provision should always be made for future growth and 
untry. Although it is possible for but few to write changing needs, and due regard be paid to the character 


ir names at the topmost point of the Manhattan sky- of the student body which is to use the buildings. 

many have succeeded in gaining much desirable The present era has been marked by a greatly in 
iblicity through housing their offices or plants in build- creased tendency on the part of large numbers of young 
ys having distinguished or unique architectural char- pe yple to seek higher education. so that there has been 


er, a good example of the latter being the American an unprecedented rush of students to colleges and uni- 
liator Building. The same principle applies in the  versities throughout the country. The older institutions 
tter of presenting the merits of a particular institu- have had to add greatly to their physical equipment, and 


ot learning to public attention. Since the contact an unbelievable number of brand new colleges have been 


-nless otherwise noted, books reviewed or advertised in THe Forum will be supplied at published prices. \ remittance must 
- accompany each order. Books so ordered are not returnable. 
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THE ARCHITECTURAL 


“*The Domestic Architecture 


of England During the 
Tudor Period” 


By Tuomas GARNER and ARTHUR STRATTON 





Hever Castie, Kent. 


© “Garner and Stratton” invariably comes into use when 
an architect is working in the Tudor, Elizabethan or 
Jacobean style. Its brilliant illustrations of old buildings 
may be depended upon to afford precedent for modern 
work and to supply inspiration for adapting these mar- 
velous styles to present-day use. The difficulty of secur- 


ing the two volumes, their unusual size, and the fact 
that they have dealt chiefly with elaborate work have 


hitherto prevented their wider use. 


© A new, enlarged and improved edition of this impor- 
tant work overcomes these objections. The page size of 
the volumes has been considerably reduced, their con- 
tents much enlarged, and the additions to the subject mat- 
ter deal largely with work of the simpler, more mod- 
erate character which is adaptable to use in America to- 
day. The two volumes abound in illustrations of ex- 
teriors and interiors of domestic buildings, and these 
illustrations are supplemented by countless drawings of 
details.-half-timber work; chimneys; wall paneling; 
doors; door and window surrounds; mantels and chim- 
ceilings; stairways; interior vestibules, and 
the other details which mean so much to the designer 
and aid so powerfully in creating the atmosphere belong- 
ing to these English styles. 


neypieces ; 


Price $65 
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springing up. In the past it has been too often the c 
in the construction of college buildings that the ni 
spent has been wasted on structures which are not 
unsightly but impractical and poorly suited to th 
quirements of utility, with the result that our camp 
are dotted with buildings which the authors of the | 
ent work describe as a “blot upon the scene that e) 
the unholy impulse in some secret breast to pray { 
tire.” Most of these buildings, it is true, were const 
ed during the dark ages of \merican architecture. 

of the early college buildings were extremely fine ex 
ples and include such masterpieces as the structure 
signed by Thomas Jefferson for the University of 
and Philip Hooker’s Hamilton College Cl 
\merica, built 


oinla, 
and the earliest college building in 
William and Mary College after designs by Wren. 
Dickinson College the old West College building 
designed by Benjamin Latrobe, and at Rutgers th: | 
Queens Building was the work of John McCom 


The way in which these fine old examples have endu 


to glorify the names of their designers should insp 
present-day architects to strive to perpetuate the idea 
of present-day architecture in work that is so likely 
be enduring and therefore of such great importan 
Since orderliness is the first requisite of all art as we 
as of education, this is one of the most desirable qu 
ties to be embodied in a group of college buildings, 1 
only for the effect it has upon the developing minds ot p 
the students, but for the pleasing appearance it imparts 
to the general scene. Architectural confusion detra 
more from the beauty of American cities than any other 


fs 


single factor and is a phase of architecture that should r ; 
In the field 


ceive much more serious consideration, field 
college architecture a great deal has recently been 
complished in the way of preparing preliminary comp: 
hensive plans for the layout and development of colle; 
groups. It may be said that Thomas Jefferson was 
first to prepare a well ordered general development p! 
by laying out a complete group of buildings for the | 
versity of Virginia. The idea was not generally follow: 
however, and for a long period colleges were allowed t 
develop along haphazard lines by adding buildings f: 
] 


orate 


time to time as, the need was felt. The practice of 
ly planning was revived and giver new impetus by 
complete designs for Stanford University ‘by Shepl 
Rutan & Coolidge. Since that time it is likely that pra 
tically every college in the country has obtained for itse! 
some sort of prospective plan for the future layout 
its buildings. Since it is such a difficult task to foret 
accurately what the future needs and conditions will b 
these general development plans are adopted in princip! 
only and are subject to change at any future time. The | 
do, however, furnish a definite basis on which to procee 
and help greatly in solving the problem of combining th 
teaching, housing and recreational facilities in one 


9g grou 


of buildings. The zsthetic advantages arising from tl 
use of such a general development plan are incalculabl 
since in this way each structure is made to harmoni: 
with the others, and the entire group is given the quali 
of orderliness, whether the plan adopted be formal or 1! 
formal and rambling, according to site and conditions 

The volume entitled “College Architecture in Ame 


ica,” bv Charles z Klauder and Herbert Cc. \\ ise treat 


21 FIFTH AVENUE NEW YORK the subject of college buildings in a most complete mat 
ner. It is the result of much study and investigation 0 
l le se noted, b ks reviewed or advertised 1 TH ForuM will be supplied at publishe d prices \ remittance 
must accompany each order. Books so ordered are not returnabl 
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( - . sart of the authors, who visited over 70 institutions 
nally and spent much time in writing for and re- 

ying information from those they were unable to visit 

-sonally. Their positions as leading architects of col- 

: «e buildings make them particularly well fitted for the 

, of bringing. together all available information, and 
; felt that they have contributed something really 

~arth while to the field of college architecture. There 

217 illustrations from plans and photographs, and 

‘he text discussion of the various classes of buildings 1s 

complete. The more notable examples of old col- 

ve structures are shown, and the story of college archi- 

ture from the beginning is well told. The general 
nciples and controlling factors in relation to college 
huildings are discussed and give an idea as to the wa) 
which the problem of college planning should be ap- 
roached. The important subject of general develop- 
ment plans is also well covered by illustrations and text 
lescriptions. The various classes of buildings are then 
treated separately, each in a chapter of its own, Admin- 
strative office buildings form the nerve centers about 
vhich a college or university functions, and they should 
planned so as to centralize all departments in as eff- 

ent a manner as possible. The authors, under this 

heading, discuss the administrative buildings in many 
olleges, pointing out their advantages and disadvantages 
by the use of illustrations and floor plans. The structures 

to be used for academic purposes exclusively form an- 

ts other important class of buildings, and the laying out of 
classrooms and special departments is of great impor- 

ef tance to the proper functioning of the educational de- 
partment. Here again much careful consideration must 
given to probable future conditions and provision be 

ade for possible expansion. A wide variety of such 

| ; buildings ranging from the skyscraper school of com- 
nerce at Northwestern University, to the small building 
housing the law school at Emory University are shown. 
The library is,as the authors describe it, “the intellectu- 

; it is related to 
departments and it must keep pace with all depart- 
ments in supplying to each branch of study the books 


al power plant of the college or university 


ind references needed. Hence it must be sensitive to the 
expansion of any teaching unit of the university.” The 


“Ii reratiigyichinar 


: ; lesigning of libraries is a highly specialized field of 
rchitecture, and the examples shown and discussed here 


ate 


present a good idea as to how the library should be 
idapted to the needs of a school or college. In chapels 
nd auditoriums the inspirational value of fine architec- 
ure has perhaps its greatest effect. Such buildings are 
| a more monumental nature, and in their design the 
‘rchitect is not so rigidly bound by the requirements of 
litv. In this chapter we find illustrated such noted 
amples as the Hamilton College Chapel, built in 1828 
m a design by Philip Hooker,.the chapel at West 
Voint by Cram, Goodhue & Ferguson, and many other 
vutiful structures. The widely varied types of build- 
ys which go to furnish living and recreational facili- 
s are discussed and illustrated in the several chapters 
ich follow, and include dormitories separated under 

» headings,—those for men and those for women: 
ung halls and cafeterias; engineering and central 
ung plants; art buildings and museums: and struc- 
‘res such as gymnasiums for athletics as well as build- 
“gs devoted to all forms of student and faculty welfare. 


— 


Unl 
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By far the most complete and authoritative work on this im- 
portant subject, it is a study of lighting fitments of all the his- 
toric styles of architecture and decoration. Carefully written 
by Mr. and Mrs. G. Glen Gould and lavishly illustrated, the 
volume is a dependable guide in the designing of fixtures for 
the most severely simple or the most elaborate interior. 


274 pp., 6 x 9 ins. 
Price $3.50 
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SHOP FRONTS 


English, American and Continental Examples 
Edited by 
FREDERICK CHATTERTON 


A study of the modern shop front, drawing for inspira- 
tion on the fine old fronts which still exist in 
England, France, and other countries of Europe. The 
volume includes in many instances plans and details. 
This is a work of practical value to architects called upon 
to plan and design the facades to small buildings, mak- 
ing them practical as well as architecturally attractive. 


104 pp., 93x12 inch. Price $7.50 


THE ARCHITECTURAL FORUM 


521 Fifth Avenue New York 


ForuM will be supplied at published prices. A 


Books so ordered are not returnable 
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‘*The Domestic Architecture 
of England During the 


Tudor Period” 


By Tuomas GARNER and ARTHUR STRATTON 





KENT. 


Hever CAstTLe, 


@ “Garner and Stratton” invariably comes into use when 
an architect is working in the Tudor, Elizabethan or 
Jacobean style. Its brilliant illustrations of old buildings 
may be depended upon to afford precedent for modern 
work and to supply inspiration for adapting these mar- 
velous styles to present-day use. The difficulty of secur- 
ing the two volumes, their unusual size, and the fact 
that they have dealt chiefly with elaborate work have 
hitherto prevented their wider use. 


© A new, enlarged and improved edition of this impor- 
tant work overcomes these objections. The page size of 
the volumes has been considerably reduced, their con- 
tents much enlarged, and the additions to the subject mat- 
ter deal largely with work of the simpler, more mod- 
erate character which is adaptable to use in America to- 
day. The two volumes abound in illustrations of ex- 
teriors and interiors of domestic buildings, and these 
illustrations are supplemented by countless drawings of 
details.—half-timber work; chimneys; wall paneling; 
doors; door and window surrounds; mantels and chim- 
neypieces; ceilings; stairways; interior vestibules, and 
the other details which mean so much to the designer 
and aid so powerfully in creating the atmosphere belong- 
ing to these English styles. 


Price $65 
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In the past it has been too often the «ay 
buildings that the. n 


springing up. 
in the construction of college 
spent has been wasted on structures which are not 
unsightly but impractical and poorly suited to tl 
quirements of utility, with the result that our campuses 
are dotted with buildings which the authors of the 
“blot upon the scene that e\ 


ent work describe as a 


the unholy impulse in some secret breast to pray 


fire.” Most of these buildings, it is true, were const 
ed during the dark ages of American architecture. 
of the early college buildings were extremely fine es 


ples and include such mi isterpieces'as the structures 


signed by Thomas Jefferson for the University of 


ginia, and Philip Hooker’s Hamilton (¢ ‘ollege Ch 
and the earliest college building in America, built 
William and Mary College after designs by Wren. 


old West College building 
and at Rutgers 
Queens Building was the of John McComb, 
The way in which these fine old ex: imples have endu 
to glorify the names of their designers should inspir 


present-day architects to strive to perpetuate the ideals 


College the 
Benjamin 


Dickinson 


designed by lLatrobe, 


work 


1 


of present-day architecture in work that is so likely 


be enduring and therefore of such great importance 
Since orderliness is the first requisite of all art as w | 
as of education, this is one of the most desirable qua 


ties to be embodied in a group of college buildings, 1 
only for the effect it has upon the developing minds 
the students, but for the pleasing appearance it imparts 
general Architectural confusion detracts 
more from the beauty of American cities than any oth 
single factor and is a phase of architecture that should re 
serious consideration. In the 
deal has recently 


to the scene, 


much more field 
college architecture a 
complished in the way of preparing preliminary compr« 
hensive plans for the layout and development of colleg: 
groups. It may be said that Thomas Jefferson was tl 
first to prepare a well ordered general development pla 
by laying out a complete group of buildings for the U 

The idea was not generally followe 


ceive 


great been 





versity of Virginia. 
however, and for a long period colleges were allowed 1 
develop along haphazard lines by adding buildings f1 
time to time as the need was felt. The practice of order 
ly planning was revived and given new impetus by 
complete designs for Stanford University by Shepl 
Rutan & Coolidge. Since that time it is likely that pra 
tically every college in the country has obt ‘ined for its 
of prospective plan for the future layout 
its buildings. Since it is such a difficult task to ‘forete! 
accurately what the future needs and conditions will b 
these general development plans are adopted in princip! 
only and are subject to change at any future time. The 
do, however, furnish a definite basis on which to procet 
and help greatly in solving the problem of combining 
teaching, housing and recreational facilities in one grou 
of buildings. The advantages arising from tl 
use of such a general development plan are incalculab! 





some sort 





zesthetic 


in this way each structure is made harmoni: 


and the entire group is given the qualit 


since 
with the others, 
of orderliness, whether the plan adopted be formal or 11 


formal and rambling, according to site and condition 
The volume entitled “‘Collége Architecture in Amet 
ica,” by Charles Z. Klauder and Herbert Wise treat 
the subject of college buildings in a most complete man 
ner. It is the result of much study and investigation 0 
Forum will be supplied at published prices. A remittances 
Books so ordered are not returnable. 
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/ne A sf. 
itt of the authors, who visited over 70 institutions 
ally and spent much time in writing for and re- 
» information from those they were unable to visit 

nally. Their positions as leading architects of col- 

‘S -. buildings make them particularly well fitted for the 

f bringing together all available information, and 

Ss » «3 felt that they have contributed something really 

' while to the field of college architecture. There 

217 illustrations from plans and photographs, and 

xt discussion of the various classes of buildings 1s 

complete. The more notable examples of old col- 

structures are shown, and the story of college archi- 
ire from the beginning is well told. The 
iples and controlling factors in relation to college 
dings are discussed and give an idea as to the wa) 
which the problem of college planning should be ap- 


general 


in 
proached. The important subject of general develop- 
inent plans is also well covered by illustrations and text 
descriptions. The various classes of buildings are then 
ed treated separately, each in a chapter of its own, Admin- 


E strative office buildings form the nerve centers about 
ils vhich a college or university functions, and they should 
planned so as to centralize all departments in as effi- 

Ce ent a manner as possible. The authors, under this 
el heading, discuss the administrative buildings in 
| -olleges, pointing out their advantages and disadvantages 

by the use of illustrations and floor plans. The structures 
ol to be used for academic purposes exclusively form an- 
rts other important class of buildings, and the laying out of 
classrooms and special departments is of great impor- 


many 


le! tance to the proper functioning of the educational de- 
re partment. Here again much careful consideration must 
of be given to probable future conditions and provision be 
\ made for possible expansion. A wide variety of such 
“ buildings ranging from the skyscraper school of com- 


( merce at Northwestern University, to the small building 
using the law school at Emory University are shown. 

a The library is,as the authors describe it, “the intellectu- 
plant of the college or university ; it is related to 
departments and it must keep pace with all depart- 
ents in supplying to each branch of study the books 
Hence it must be sensitive to the 
expansion of any teaching unit of the university.”” The 
gning of libraries highly specialized field of 
hitecture, and the examples shown and discussed here 
resent the should be 
lapted to the needs of a school or college. In chapels 

: ud auditoriums the inspirational value of fine architec- 
e has perhaps its greatest effect. Such buildings are 

( fa more monumental nature, and in their design the 
tect is not so rigidly bound by the requirements of 


In this chapter we find illustrated ot noted 
1828 
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Period Lighting Fixtures 





By far the most complete and authoritative work on this im- 
portant subject, it is a study of lighting fitments of all the his- 
toric styles of architecture and decoration. Carefully written 
by Mr. and Mrs. G. Glen Gould and lavishly illustrated, the 
volume is a dependable guide in the designing of fixtures for 
the most severely simple or the most elaborate interior. 


274 pp., 6 x 9 ins. 
Price $3.50 


THE ARCHITECTURAL FORUM 
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SHOP FRONTS 


English, American and Continental Examples 


Edited by 
FREDERICK CHATTERTON 


cA udy of the modern shop front, drawing for inspira- 
tion on the fine old fronts which still exist in 
England, France, and other countries of Europe. The 
volume includes in many instances plans and details. 
This is a work of practical value to architects called upon 
to plan and design the facades to small buildings, mak 
ing them practical as well as architecturally attractive. 


104 pp., 93x12 inch. Price $7.50 


THE ARCHITECTURAL FORUM 
521 Fifth Avenue New York 
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32 THE ARCHITECTURAL 
()t great practical value to the architect about to en- 


gage on a commission involving college buildings will be 
the two final chapters, one on “Sundry Important Con- 
siderations,” and the other dealing with actual “Build- 
ing ¢ )perations.” 


itself so many diversified functions that the study of 


A complete college plant combines in 


their planning covers an extremely broad field of archi- 
tectural knowledge of which the present carefully pre- 


pared volume is a very complete and well considered digest. 


COLLEGE ARCHITECTURE IN AMERICA. By Charles Z. 
Klauder and Herbert C. Wise. 301 pp. 744 x 10 ins. Price $5. 
Special net. Charles Scribner's Sons, 597 Fifth Ave., New York. 


THE STEEL SQUARE POCKET BOOK. By Dwight L. Sted- 
dard. 181 pp. 3% x 5% ins. Price $l. Scientific Book Cor- 
poration, 15 East 26th Street, New York. 


ae issuing of a manual in a fourth edition should 
certainly be convincing proot of its value to those 
tor whom it was prepared. Mr. Stoddard says, to quote 
the preface to this edition: “More than 30 years ago, to 
answer a correspondent, | wrote a short article on the 
square for Carpentry and Building, now The Building 
Age. Since then I have been asked to write articles on 
the subject, and many have been printed by magazines. 

“Carpenters then requested me to put these articles 
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BOOK DEPARTMENT Part 
into book form, but as so much had been written o1 
subject, | doubted the need for a new book. Howey 
found that little was available in plain and practical 
guage, with illustrations to suit, for the carpenter 
mechanic. It is 24 years since the first edition of 
work appeared. The demand has been so satisfac 
that three revisions and enlargements were justified. 
original idea, that of a convenient and handy refer 
on the use of the square, has been adhered to throu 
out. It is not possible in this small book to tell of a 
the possibilities of the square, but a great deal wil 
found. on the use of this tool or calculating applia 
which answers almost at once nearly every problem 
comes before the practical carpenter. 

“An important feature of the illustrations is the 
sence of reference letters. Instead, an exact engra\ 
is given of the square itself laid on the work and sho 
This elin 


inates the reading of long descriptions, because: in many 


ing all points, lengths, and quantities sought. 


cases the illustration shows the solution of the proble 
This feature should commend itself to all carpenters. 
“The numbers that appear at the beginning of the para 
graphs throughout the book indicate the number of the 
problem of which the paragraph treats and corresponds 
with the illustration bearing the same number.” 
In this edition the Steel Square Pocket’ Book appears 


in a new garb,—"revised, enlarged and entirely reset 





“CHURCH BUILDING”—By Ralph Adams Cram 


(A NEW AND REVISED EDITION) 


o improvement which 
has accompanied the pro- 
gress of American architec- 
ture during recent years has 
been no more marked in any 
department than in that of an 
ecclesiastical nature. This has 
been due primarily to the rise 
of a few architects who by 
travelandstudy have acquired 
much of the point of view 
from which worked the build- 
ers of the beautiful structures 
which during the fourteenth 
century and the fifteenth were 
being built over allof Europe. 

These architects have 
closely studied the churches, chapels, convents and other 
similar buildings in England, France, Spain and elsewhere, 
and the result has been a number of American churches of 
an excellence so marked that they have influenced ecclesi- 
astical architecture in general and have led a distinct advance 
toward a vastly better standard. This improvement has not 
been exclusively in the matter of design, for plans of older 
buildings have been adapted to present-day needs, and old 


forms have been applied to purposes which are wholly new. 


345 pages, 6x9 inches, Price $7.50 





work which is by far the bestin 
its field records this progress. 
Mr. Cram, being perhaps the 
leader among the architects | 
who have led this advance, is 
himself the one individual 
best qualified to write regard- 
ing the betterment of ecclesi- 
astical architecture. The 
editions of this work of 1900 
and 1914, which have for 
some time been out of print, 
have now been considerably 
revised and much entirely 
new matter has been added, 
which in view of the change which has come over ecclesi- 
astical building of every nature is both significant and helptul. 
Illustrations used in this new edition of “Church 
Building” show the best of recent work— views of churches 
and chapels large and small, in town and country, buildings 
rich in material and design and others plain to the point 
of severity, with the sole ornament in the use of fine 
proportions and correct lines. Part of the work deals 
ith the accessories of the churches and their worship. 


‘Lo appearance of a new 

and revised edition of a 
| 
| 
| 
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A DISTINCTIVE AMERICAN 
ARCHITECTURE 


ee 


‘igs YS towers and Manhattan’s cliffs of 


Louis la Beaume of St. 
the American Institute of 


America has completed that 


\merican architecture, 


ouis, a director of 
\rchitects, declares. 
period of its history when it was not only a melting 
pot for many races but a museum of the architecture 
lands. Mr. La Beaume predicts that our 
irchitects will lay aside historical patterns for build- 
Ny ings and will develop a style of architecture corre- 


I if many 


ponding to the swift tempo of our existence. 

“If many races have been fused in the making of 
ra- . \merica, the architecture of many races has been 
he 4 transplanted, if not fused, to safeguard the Ameri- 
ds can citizen against homesickness for the scenes of 
the Italy of the 
rs _ Medicis, the France of every dynasty from Charle- 
9 magne to Poineaire, the England of 800 years from 
\Villiam' the Conqueror to George V, the Spain of 
the Moors, of Ferdinand and Isabella, and the four 
Vhilips, have been copied. A diligent student may 
make the equivalent of the grand tour of Europe 
and familiarize himself with the culture of a dozen 
._ races throughout a period 2,000 years without a 
passport,—without even a twinge of 
This is the architecture of America, but what of 
What do our flattering 

critics mean when they proclaim that we lead the 
world in this most vital of all the arts? Do they 
mean that better than 
Georgian: houses ever were, that our Normandy 
manors are more redolent of Normandy, our Cots- 
wold cottages more utterly charming, or our Spanish 
_tarmhouses more typically Spanish than their proto- 
- types? No, they cannot mean this. 
mean something else. 


lis ancestors. Greece, Rome, 


seasickness. 


a a 


\merican architecture ? 


our Georgian houses are 


They must 
Our Gothic churches cannot 
be -better than the Gothic of the Ile de France, our 
: "temples, or rather our templed memorials, or count- 
. ing houses, cannot exceed the perfection of the 
Parthenon. They must see in our factories, in our 
-kyscrapers, something they have never seen before ; 
something must have suffered a sea change. 
“\We know that vastness and bulk, volume and 
- height are attributes to conjure with. We know that 
those things cause the beholder to draw his breath,- 
almost make his reason totter. 


We have had some 
practice in managing them, which less prosperous, 
And yet in 
the very handling of these American masses are we 
not still straining our eyes toward Europe for sug- 
{ i vestion ? 

i 


less dauntless people have not enjoyed. 


hj MRO LILA 5. FN OE one lately ot): cet 


We talk now of modernism, we speak 
with disdain of the past of vesterday, and there is 
icalth in this, but let us be humble for a while, 








“A masonry are the forerunners of a distinctive 
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until we can be quite sure that the modernism we 


strive for is inherent in our own character. To 
borrow it from Sweden, from Germany, from [lol 
from France would be but to continue our 
As moderns, we 


need offer no apology for being modern. It 


land or 
incorrigible habits of plagiarism. 
ma\ 
be our misfortune, but it can hardly be said to be 
our fault. We were born too late to be anything 
else, and it is really to our credit that we are more 
willing each day to admit the dreadful fact. We 
share our modernism, too, with our contemporaries 
the world over. If our old stodgy habits are changing, 
if we are beginning to detect a new crispness and 
terseness, a new simplicity and directness in_ the 
design of our small as well as of our large buildings, 
we may seek for the cause in two factors. First, we 
are living in a crisper, speedier, smarter time; and, 
second, client and architect are more nearly one and 
the same than they ever were before. 

“The young architect of today feels and retlects 
the tempo of his generation. As in dress, for in- 
stance, and feminine dress particularly, yards and 
yards of hampering fabric which an outworn tradi 
tion had sanctified, have been stripped off; as man- 
ners and music, and even morals, are tending more to 
the point each decade,—each year almost,—so ou 
architecture is stripping itself of much of the his 
toric impedimenta which clog and hamper its nat- 
ural purpose. Climate and war and the worship of 
God, trade and the lust of gold, the struggle for 
power, the struggle for liberty, and fire, these things 
have all affected the architectural panorama. Which, 
most of all, it is difficult to say. The medizvalists 
might say the love of God; the classicists the love of 
liberty. War opened the path of the Renaissance 
into Irance; the great fire of London cleared the 
way for it in England. The love of gold, and again 
the love of liberty, lured men across the ocean. Per- 
haps in some cities of the United States fire has done 
more for civilization and architecture than any other 
single force. Fire can of course be a great blessing. 

“Architecture is an art which, above all others, is 
founded on realism, on sincerity. Our past history 
might indicate that we have been rather flippant in 
our attitude toward it. Art is something more than 
the feather in an Alpine hat or the gold braid of an 
admiral’s sleeve. If we are to regard modernism 
as just another fashion to be played with, as some- 
thing that is going to be the rage like all the other 
rages, we will continue to be fashion mongers rather 
than architects, false to our opportunities and our 
obligations. As a plagiarist with a bad conscience 
but at the same time with an earnest desire to re- 
form, | would say that the American architect should 
have full faith in the essential virtues of the Ameri- 
can character, and that he should 


‘be himself.’ ’ 
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Suite. ‘‘CLEMCO” Representatives, Siekert & Baum Stationery Co., Milwaukee 
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t ZOU may not hear them, but there will be many sincere and justified J 
‘ compliments when you complete your client’s fine offices by selecting Ay 
by furniture that exactly harmonizes with your ideal as created. A 
Your selection of ‘““CLEMCO” Desks and Fine Office Suites with 
their graceful designs, exquisitely figured precious woods, artistic carvings ie, 
and exclusive structural features will be “interesting conversation” that 
A justly enhances your reputation. On 
, _ . 
=8 [ Many interesting and helpful ideas are contained in | < 
Dy ‘“CLEMCO” Catalogs, Office Plan Material and 
es 1 16-page booklet, ‘‘Pointers In Planning An Office”. 7 Tal 
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LOOD IN BANK 


....rhps linoleum from floor 


tears veneer trom table.... 
TELESCO PARTITION PRACTICALLY UNSCATHED 


FEW weeks ago, ona Sunday, a bursting 

water main precipitated tons of water 

into the Director’s Room in the Bank 
of Yorktown, New York City. For practically 
an entire day the room stood in 2 feet of water. 
After the water was pumped out, here is what 
they found: 





































1. The linoleum had been ripped clear off the 
floor and had been floating in the room. 


2. On the expensive Director's Table in the 
center of the room, the veneer had been torn 
dud). 


3. On a coupon booth just outside the room, 
the finish of the wood was utterly ruined. 


With such havoc around it, you would ex- 
pect the partition to be a total loss. You might 
expect it to collapse from the water pressure. 
Certainly its finish must be destroyed. But asa 
matter of fact the partition was practically un- 
scathed. For it was Telesco Partition. Its beau- 
tiful walnut finish was unharmed, thanks to the 
exclusive lacquer used. The partition was as 
rigid as ever except at one point where shelves 
of stationery stored behind it came tumbling 
down against it! “We were amazed,” writes 
Mr. J. O’Brien, vice-president of the bank, 
“at the remarkably fine appearance of the 
Telesco Partition in contrast to the other 
equipment in the room!” 


Put Telesco under any test... for durability 
of finish, for ease of erection, for movability, 
for real economy ...and its prac- 
ticability will amaze you; just as its 
beauty, in luxurious American Wal- 
nut or African Mahogany, will im- 
press the most exacting tenants. 


HENRY KLEIN & CO., INC 


with which are consolidated Improved Office 
Partition Co. and Driwood Corp. {(€&st. 1909 





AFTER THE FLOOD 


{Photos shown were not retouched} 
Above: Telesco Partition, unharmed: 


At left: Leg of Director's Table, show- 
ing how veneer had been ripped away, 





Display Rooms and General Sales Office 
Dept. A—40-46 West 23rd St... New York 
Branch Offices in 
Detroit, Philadelphia and Pittsburgh 
Factory: Elmhurst, N. Y 


CAn Invitation. 


Just off Fifth Avenue, at 40-46 
West 23rd St., Henry Klein & 
Co.,Inc. has openeda hugestore. 
Here you will find beautiful ex- 
amples of paneled rooms for of: 
fice and home...as well as mod- 
el offices displaying the use of 
various types of Telesco Parti- 
tion. We invite you to come in 

.for it is a veritable architec- 
tural exposition of craftsman- 
ship in wood. 
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THE “BLOCK HOUSE,” STANWICH, CONN. 


TEXT 


BY 


STEPHEN HAWEIS 
DRAWINGS BY 


FRANK A. WALLIS 


A CERTAIN woman was once talking to the 
Chinese ambassador at a distinguished gath- 
ering in Washington. “My passion,” said she, “is 
\merican antiques. I collect them.” And a slow, 
irrepressible smile overspread the face of the ori- 
ental diplomat. To one who habitually thinks of 
antiquity in terms of thousands of years, the very 
phrase, “American antiques” seems to be a con- 
tradiction in terms,—almost an “Irish bull.” But 
we have a few things, already as obsolete as the 
astrolabe, which are both historic and antique. 
lhere are certain things and places which should 
never be forgotten and which should be most 
carefully preserved. Every memento of Wash- 
ington and Lincoln is eagerly sought for. Tom 
Paine’s house at New Rochelle, the old train in 
the Grand Central Station, and a host of other 
historical remains are already under watchful 
care. It is to he hoped that Robert Fulton’s 
steamboat at Kingston will be rescued from decay 
before it falls to pieces. But if there is one thing 
of more interest:than another to the millions who 
now find their chief joys in the possession of 
automobiles, it should be. one would think, the 
birthplace of the first American-made machine. 

[n 1858, one Simon Ingersoll, cousin of the 
great American freethinker, constructed a steam 
car at his home in the parish of Stanwich, near 
(sreenwich, Conn., and drove it proudly into Stam- 
ford, a distance of about eight miles. The horri- 
hed-sheriff of that day arrested his progress there 
and would, no doubt, have arrested Simon, too, if 
anybody else had known how to drive his infernal 
machine. As it was, there was nothing to do but 
order him to take it off the road as quickly as 
might be, on the score of its being a public men- 
ace,—probably a very just suspicion. Simon In- 
gersoll performed a right-about turn and drove 
he car home without accident. It did 16 miles 
over poor roads in safety,—that alone should not 
escape the recording stylus of Clio, the muse of 
history. The machine was then scrapped, and the 
inventor turned. his hand to other things. Simon 
Ingersoll was not a man of one idea, nor were all 


his inventions interesting only because they were 
novel. He was a genius whose labors gave us the 
Ingersoll rock drill and the Ingersoll thrust bear 
ing, both of which, with very little alteration 11 
any, are in use today. Devices which make holes in 
rocks, and the details of the intricate machinery 
which carries us to urope, are not very conspic 
uous in everyday life, but most of us are old 
enough to remember the days when “He had to 
get under, get out and get under, to fix up his 
automobile,” had an intimate appeal which is al 
most dead today. Think what the emotions of a 
man must have been when he made, with his own 
hands, a car which necessitated no such thing, but 
was successful from the first. 

The birth chamber of the first American moto 
car is situated about 50 yards behind the old 
“Block House” of Stanwich. It is a stone ruin 
now, but some day it will be restored, and it may 
even become a national monument. Odd that the 
‘Block House” is of stone! It is not of Dutch 
origin, but a typical English west country house 
quite unlike the many stone houses of Ulste1 
County, N. Y. New England was not healthy for 
the Dutch when the “Block House” was built, in 
1721. Old country houses of that date are very 
rare indeed, if this be not the only one left. It was 
originally almost square in plan, to which a small 
er wing was added in the same style about a hun 
dred years later. Simon Ingersoll, who died poor, 
as is the traditional privilege of most of the 
world’s benefactors, left the house to his widow, 
who was the last of the Ingersolls to own it. Here 
is a veritable American antique which should ap 
peal to a variety of American interests,—a stone 
house in New England, long known and admired 
by architects, the birthplace of the American mo 
tor car, and the ancestral home of the Ingersolls 
lsoth the father and grandfather of Robert G. In 
gersoll lived here, so it is probable that Robert 
spent much of his time here, though he was not 
born in the house. Lovers of the past will be glad 
is now the home 


to know that the “‘Block House” 


of Huntington Adams, who has had it admirably 
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Bedroom 





“Block House,” Residence of Huntington Adams, Esq., Stanwich, Conn 


restored under the skillful supervision of Parker 
Morse Hooper, the architect. Shaded by huge 
trees, of which at least one must be fully.as old 
as the house, it stands close beside the road. Its 
walls are 20 inches thick, and the plaster, on the 
inside, where it has not been removed to show the 
beauty of the hand-faced stone, is applied directly 
to them. Another curious feature in the building 
is the brickwork over the windows, curious since 
there were practically no brick made in this coun- 
try at that date. The Fraunces Tavern in Broad 
Street, New York, has similar brick arches, and 
it may be that the few used in the “Block House”’ 
were part of the consignment imported from 
Swansea for the other building. Brick were made 
ina factory in the Delaware valley at a very early 
date, but they must have been rare in Connecticut. 

Perhaps these details are of less interest to the 


average citizen than they are to specialists. More 
poignant historical associations are not wanting, 
though particulars may never be found and 
proved. It is certain that this house was built so 
strongly to repel the attacks of the Myano In 
dians who had their forts throughout the wooded 
hills behind the house. The valley of the Mianus 
River is still the wildest and least visited section 
of the country within 50 miles of New York. 
\Women who were our great great grandmothers 
were hurried to safety within these walls, while 


i 


great great grandfathers, armed with flintlocks 


and blunderbusses, stepped warily from the shel- 
ter of a rock to that of a covering tree, hoping 
for a shot at the Indians. There is romance a 
plenty in American annals which was not record- 
ed by our forefathers because the tragic events of 
daily life were so common as to cease to be re- 
markable. If Uncle were late for supper, it was 
not his-club which was the cause of his. default, 
but someone else’s club! | It was more than likely 
that the body would be found with a neat circle 
of skin skillfully removed from the scalp! 

Coming down to Revolutionary times,—the 
days of yesterday by camparison,—the old “Block 
House” plaved its part nobly. Tfalf a dozen or 
more of the defeated soldiery made their way to 
it after the Battle of White Plains. “They could 
not hide in a conspicuous house by a public road 
but the old stone house concealed behind it in the 
woods, which long afterwards became Simon In- 
gersoll’s workshop, was an ideal retreat. The 
Ingersoll family kept them hidden and fed them 
for weeks until it was possible for them to escape. 

In imagination I can see an endless procession 
of cars and trucks, cultivators and business wag 
ons, reverently visiting the first factory and ga- 
rage, the place. from which the great great grand 
father of millions of Fords and Packards, Buicks 
and Cadillacs ran his first Marathon of 16 miles, 

a building deserted and broken up in the prime 
of life, to be uttertv forgotten until the vear 1924. 
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BUILDING 


SIMON & SIMON, ARCHITECTS AND ENGINEERS 


EDW ARD 


fp recently completed 32-story Fidelity- 
Philadelphia Trust Building, Philadelphia’s 
largest office structure, stands in South Broad 
Street, occupying a block frontage of 221 feet, 
614 inches on that street and extending along 
Walnut and Sansom Streets to a depth of 175 
feet, 11 inches. The major portions of the ground 
and basement floors and all of the first five office 
floors are used as a banking house for the Fidel- 
ity-Philadelphia Trust Company, which institu- 
tion, through a subsidiary real estate company, 
financed and owns the building. Twenty-four 
floors are given over to leased office space, while 
the top floors are occupied by a luncheon club. 

\ccess to the office building lobby and_ the 
elevators is through the entrances at the corner 
of Broad and Sansom Streets, since this corner 
of the building lies nearest to the avenues of ap- 
proach from the most populous parts of the city. 
he 24 floors of rented offices have a usable floor 
area of 402,507 square feet or about nine acres. 
The building has a total usable floor area of 618, 
249 square feet or more than 14 acres. Consid- 
erable study was given to the provision for such 
expansion of the banking house as might come 
mergers or from the natural 
It is interesting to note that 


through future 
growth of business. 


such a merger actually occurred and at a time 
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when the architects’ drawings were still in proc 
ess and might easily have been altered, but due 
to the provision which had already been made, 11 
was found necessary to only slightly change the 
design. Another problem considered by the archi- 
tects was that of securing the ideal dimensions 
for office bays and depths. In an endeavor to 
get expert opinion on this question, the owners 
and the architects invited a conference of the 
Building Planning Service of the National sso- 
ciation of Building Owners and Managers. This 
Philadelphia with dele- 
gates arriving from points as far distant as the 
After several days of open discus- 


meeting took place in 


Pacific coast. 
sion, a ballot was taken which resulted in the es- 
tablishment of these proportions as the ideal for 
an office building of this size: The width of the 
units to be nearly constant at from 17 feet to 17 
feet, 6 inches. The depths, measured on a line 
parallel to the direction of the light, to be allotted 
in this way: 45 per cent of the units to be 20 feet 
deep, 45 per cent of the units to be 25 feet deep, 
and 10 per cent of all the units to be 28 feet deep 

‘Two factors determined the choice of the archi- 
tectural treatment. The problem was to design 
a building in keeping with neighboring structures 
and in accord with Philadelphia’s conservative 
traditions and at the same time afford a dignified 
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174 ARCHITECT LU 
style of decoration suited to the character of the 
banking institution which occupies the dominant 
position in the Classic 


indicated \s the 


structure 


design was 


Clea&riy 


decoration progressed, opportunities 


study in this style ot 
were pre 
sented for the introduction of a number of sculp- 
tural features, 


notably the spandrel reliefs over 


the entrance arches, the cornice and spandrels 
the coins in relief 
ittice 


igures in the round 


over the board room windows, 


along the lower facades, the lunette in the 


h t\ 


building lobby, and the two 


t { 
which support the clock at the end of the bank- 


Ing room's interior. hese sculptural contribu- 
1 

tions as well as the ornamental bronze entrance 

doors and their frames are the work of Piceirilht 

brothers, sculptors, of New York 

\merican coins and medals, 


lhe early repre- 


sented in a series of medallions above the second 
floor level on the three facades, seem worthy of 


a detailed description. beginning at the west 
end of the Sansom Street facade, there isa rep 
resentation of the obverse-side of a coin author 
vy the legislature of Vermont and minted 
at Rupert, Vt., 


the inscription 


ized by 
by Reuben Harmon, Jr., showing 
Res Publica, 1785, 
with a plough in the foreground and the sun ris 
lg \t the north end of 


the Broad Street facade is a representation of an 


“lL ermontis 


ine from behind mountains. 
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\merican pine tree three-pence piece with a pine 


tree in a field under the inscription ‘*Masathu 


sets” and the date, 1653, The next 


medallion, 
proceeding south along the Broad Street facade, 
is a reproduction of the Granby copper with a 
“Value Me as 


These Co py CTS and 


standing deer and the inscription 
You dated. 1737. 
other coins were struck off by one Highley, a 


Please,” 
blacksmith, at Granby, Conn. The next coin is 
the first authorized United States cent. It show 
a dial with three hours and the word “Fugio” as 
well as the inscription, “Mind Your [Business.” 
Qn the face of the coin are 13 circles linked to 
The minting of this coin was 
\nother Ver 
mont coin 1s carved at the south end of the Broad 
Street facade. . It 
directing its rays upon 13 six-pointed stars and 
‘Nova .Constellatio,’ 
Two of these coins in silver were found 


form a large circle. 
ordered by Congress, July 6, 1787. 


shows the “ \ll-seeing Ive 
bearing the inscription, 
1783. 
near Newark, Del., in a secret drawer of an old 
desk that had belonged to Charles Thomson, a 
close friend of Benjamin Franklin. Turning the 
corner and at the west end of the Walnut Street 
facade is the face of ‘the Lafavette medal, com 
memorating the triumph of the American forces 
over Burgoyne in the Revolutionary battles at 


Saratoga, October 17, 1777, and over Cornwallis, 


Trust Department 


Fidelity-Philadelphia Trust Building, 


Sit n «* Sim 


n 


Philadelphia 
Architects 


Part One 
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it Yorktown, October 18, 1781. The reverse of 
this medal is at the east end of the Walnut Street 


facade. All these medallions are highly decorative. 


\pproach to the banking room, through the 
main entrance from Broad Street, 1s on the street 
level. This room is 119 feet long, 54 feet, 1134 
inches wide, and 40 feet, 94% inches high. The 
illumination of the room is carried out with the 
view to giving an even radiation of light to all 
parts of the working area and customers’ spaces 
ind with the further stipulation that the light 
originate from sources which will be instinctively 
sensed as natural. To prevent on the east wall 
the glare that must have resulted from the de- 
pendence on or accentuating of the daylight com- 
ing from the Broad Street windows, it was 
thought advisable to include an apparent source 
of light in this wall, which was accomplished by 
use of a stained glass window. This records his- 
toric incidents of Philadelphia and contains as 
well medallion portraits of famous Philadelphians. 
It is one of the best in the city and one of the 
few in the country devoted exclusively to the 
portrayal of secular history. This window and 
the leaded window over the main entrances were 
created by the 1)’ \scenzo Studios, Philadelphia. 

Direct illumination, falling at a natural angle 
from side brackets, fills the banking room with 
a soft, even glow of light. Incidentally, it may be 


'> 


ray 
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interesting to note that this is believed to be the 
largest banking room in America to be lighted 
solely by side brackets. Hloned Tavernelle Claire 
marble forms the walls and wainscoting of the 
room. There were imported from the Chiampo 
quarries, near Verona, for the interior facings 
of the building, 20,000 cubic feet of this marble. 
The coffered ceiling of the room is modeled in 
plaster and decorated in soft coloring in key with 
the marble walls. An ingenious system allows the 
ceiling to receive its occasional cleaning from 
scaffolds to be suspended from invisible attach 
ments in the ceiling itself. Along the south side 
of the banking room is the tellers’ space. Polished 
marble counters surmounted with screens of 
bronze and glass of the low type eliminate the 
familiar tellers’ cages. Along the north side and 
at the east end of the public space are marble 
railed divisions for officers. 

Six private bank elevators, four for customers 
and two for employes, as well as stairs, give 
access to the trust department on the second 
Hoor. Here, as on the first floor, the public area 
is in the center with rooms for officers along each 
side, and as elsewhere in the bank’s quarters, the 
wood used in the trim is prima vera ( white ma- 
hogany). From this second floor, balconies over 
look the main banking space. The north and 


east portions of this floor are occupied by the 


. 


Lobby, Safe Deposit Department 


Fidelity- Philadelphia Trust Building, Philadelphia 


Simon & Sin 


\ ects 
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tax departments and the library. Facilities for 
the trust accounting department are provided on 
the third floor, and. here also is the income ‘tax 
department available for service to clients in the 
preparation of returns and other: tax matters. 
(On the tourth floor are the photostat depart 


nent, the mimeograph and duplicator, general 


ledger, bank bookkeeping, transit, mail, addresso- 
graph, general index and files departments. Gir- 
ders at the fourth floor level spanning a distance 


of 60 feet support the entire central part of the 


27 stories, form the ceiling of the main banking 
Om be low, and eliminate all vertical obstruc- 
ms from the most important space in the build- 

Ing \s the girders are nearly 10 feet in depth, 

the space between them is utilized for the gen- 

eral files \ first aid dispensary and infirmary 
aré on this floor, intended for the service not 
mly of the bank and its patrons, but also for 
building tenants, their employes and_ visitors. 

Phe board room, which forms a dominant feature 

of the main facade, is reached by private eleva- 


rs his room is finished in prima vera, 


its 
deep texture and warm color accentuated by 
touches of dull gilding and a gold clock on th 
wall The board room has as deperidencies an 
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ante room and a small committee room, with in 
teriors to harmonize. ‘On.this same floor, th 
fifth, are the officers’ dining rooms and the dining 
room for employes where three hundred persons 
can be served at one sitting. A kitchen’ with an 


ple equipment provides for the preparation of 


meals. The real estate department, with its 


many activities and sub-divisions, is located on 
the sixth floor. For the. safeguarding of thou 
sands of important documents, .a large vault 
is provided immediately adjacent. 

In addition to its size, this building is not 
worthy on account of the exceptional quality of 
materials employed and the remarkable speed 
with which it was erected. The outer veneet 
above the base of pink granite is of selected buf 
Indiana limestone, while all the door and window 
frames are of bronze. From the time wreckers 
began clearing the site until’ the Baltimore & 
Ohio Railroad ticket office was open for business 
on the’ ground floor of the new building, ther 
had elapsed a few hours less than one year. With- 
in four months more the structure had been com 
pleted and turned over to its owners and thei 
tenants. To a time-sensitive people this achieve- 


ment is not lacking in a certain dramatic quality 





ee aeeeEO ee 


INSTRUCTOR 


PROFESSOR H. E. BARNES called man 


THE CHURCH OF INFINITY 


FRANCIS S&S. 
IN THE COLLEGE Ot 


a 


“temporary chemical episode on a_ celestial 


uvenile and cosmic dwarf.” 


(Orthodox priests 


ho had ignored astronomical discoveries were 


shocked, and freethinkers rejoiced, 


But progres 


sive friends of religion who derive no income by 


> 


h 


vith H. G. Wells, Sir Oliver Lodge and L. 


pagating an ancient creed will say in accord 


N. 


folstoy: “Yes, we are weak primates on a cosmic 


lwarf, but yet part of an infinite universe, at least 


ine so vast that t 


he term infinite best describes it; 


ve are transitory and stand with one foot in our 


graves; but with our arms we touch infinity, and 


eternity is our background. This is our tragedy but 
We cannot rest content 


likewise our opportunity. 


it the fire place but must seek to explore the Ant 


state of being. Yet these are subs 


moderns who do not know 


he aeroplane of the soul, 


} 
} 


faith: 


titutes used by 


who have 


how to scale infinity by 


lost 


arctic or try to fly across the Atlantic ; a slow train 
makes us feverish, and races thrill us into a higher 
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the knowledge of quenching their thirst for the 
eternal by developing an inner fountain.” 
\rchitecture symbolizes the thoughts and long 
ings of an age unless it hypocritically masquerades 
in the symbols of a past generation. That th 
parabola is the geometrical expression of the “halt 
finite, half infinite” consciousness of our age was 
discussed in an article in Part II] of THe Arcii 
rECTURAL ForuM for November; that its struc 
tural virtues were discovered by the engineers and 
that the liquid quality of concrete makes possible 
the introduction of such a subtle arch with eve 
changing curvature were likewise pointed out. New 


examples of the application of parabolic or elli 
he gymnasium of the 
of the 
Royal Horticultural Society in London, and in the 


ipti 
cal arches are to be seen in t 


] 1] 


school in Suresnes, France, in the hall 
main halls of the Czechoslovak exposition at 
Brunn, Moravia. In the latter instance the uppet 
part of the vault consists of a network of concrete 


ribs framing glass panels; it proves that the para 
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bolic churches of Professors Bohm and Pinand 


could have been as light as those of Perret had 


{ 


they chosen to use this type. The administration 


building of the J. G. Farbenindustrie, in Hochst- 
on-the-Main, Germany, is connected with the rest 
f the plant by a parabolic street bridge ; this arch 
is echoed in the tower windows as well as in the 
ird story fenestration which shows that [ro- 
fessor Peter Behrens appreciates the value of the 
parabola. The most remarkable recent use of a 
parabolic vault is shown in the Patlotiner church 
in Limhurg-on-the-Lahnriver, Germany. That this 
modern structure is a church.for orthodox, con- 
servative Catholtes is one oft the anomalies of 
which our present: age possesses so many. It 
marks its designer, J. f1: Pinand as one of the 
foremost architects of our generation. 


Mavbe the reader resents the word “modern” 


vhen used by architects as much-as does: the 
writer. Mar. Cram,. with partly justified abhor- 
rence, lashe 1 modernism in the September issue 

the Jour of the AJA. and gave ferro-con 


crete a few blows which the author af “'The 


Ferro Concrete Style” cannot leave unanswered. 


(here exist as many modern styles as there exist 
] 


modern architects, and all the excitement is caused 


le fatal habit of generalizing. In politics the 
; : 


same mistake is often made:' one savs: “The 


] 


french do this and that, the Germans are so and 


1 
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So before discussing modernistic architecture, one 
must: first agree on which variety of modernism 
1s being debated. Just as the progressive, repub 
lican Germans and the reactionary, war-loving 
German Hakenkreusler hate one another much 
more than the Germans ever hated the French, so 
among modern architects there are wider chasms 
than there are between certain types of modern 
design and historical precedent. The churches ot 
Professor Bohm and J. H. Pinand may be consid- 
ered mare closely related to Gothic tradition than 
to some of the angular barns considered modern 
churches by many.contemporary architects. 

(ne can’ divide modern art: into two distinct 
groups. One group is decadent, with “artists” who 
the public by purposely disobeying all laws 


of beauty, hoping to win publicity and money -by 


mock 
thas ce POSItieS ° ime ak she lecade ence 
their monstrosities ; some Of this decadent group 


may be sincere, but mentally diseased. ‘This 


decadent group is more represented in painting 
than in architecture, since architecture is protectéd 
by the laws of staties, building codes and the de 
mands of people who intend to use the buildings. 
The distorted features of some “modern” por 
traits and the convulsions into which their painters 
torture the human form prove that these paintings 
are the product of insanity. Actually, inmates of 
insane asylums have defiled canvases in so similar 
a manner that they could be exhibited in a salon 


so,” which prompts the question, “Do vou mean — of “modernists.” “Modernists of the second group 


the royalist. Daudet, or the socialist. Jean Jaures. 


2. 399 


\ir. Coue, when vou speak of the’ French? 


are full of: the artistic expression of a new 


age and a new religion; they too are no longer 


Sari 


ks 
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using traditional forms, but they are putting their 
best logic and sentiment into their creations. These 
have sometimes a primitive, crude expression, for 
naturally pioneers err from the right trail at times. 
Striving to find new symbols for their new mes- 
their utterings may sometimes be mistaken 
for those of decadent bluffers and lunatics. But 
as a rule health and truth are discernible in the 


sages, 


embryo of the New Age style and distinguish it 
very definitely from the stench of the corpse of a 
lecadent, immoral, aimless culture. Mr. Cram 
has made the mistake of throwing these two very 
ditferent kinds of modern style on one pile, in- 
viting us to burn the whole as rubbish. Let us 


rather remember Christ’s parable of the wheat 


and the tares, which is full of significance. 
Mr. Cram amplified his article “On Decadence 
in the Arts of France” with some illustrations, 


among which were the Le Raincy and Montmagny 


‘-hurches of the Perret brothers. Yet they belong 
0 the second, healthy class of modern architec- 
ture and develop the Gothic tradition of making 
the church a colored lantern by having the entire 
walls grilles framing pieces of colored glass. How 
then can Mr. Cram claim that the designers “ig- 
ored all considerations of the Catholic religion 
canons of beauty as 
hese had existed for t 


What Mr. 


$30,000,—the price of Le Raincy,—at his dispos- 


rejected all the 
hree thousand years... 7°"? 


would Cram have done with only 


a9 ° 1 
ul? Pe rrets churches are crude and bear the 


but they 1] 


stamp of hasty construction. ave the 
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PULPIT 
Limburg 
Architect 


beauty which intelligence dominating dull matter 
\n example of the decadent 
the 
Switzerland, 


always produces. 


school in modern architecture 1s barn-like 
Goethaneum in WDornach, which 


deserves all the disdain which Mr. Cram heaps on 


he ferrn-c ‘rete stvle ; ‘ hole there} he 
the terro-concrete style as a whole (whereby Ii 


denies its very existence ). 


Bohm’s parabolically vaulted DBisch 


Professor 
7 


ofsheim church possesses the advantage over the 


Perret tvpe in that it made the curved form su 


preme. The angularity which conservatives dis 
like characterizes the “wood-centering style,’ the 


earliest, most primitive stage of ferro-concrete 


building, in which the wooden forms but not the 


liquid contents were expressed. “Liquid stone,” 


as the name implies, 1s better suited to curves 


forms than any other structural material, and as 


soon as the designer realizes that concrete can be 


formed with self-centering metal lath, with curved 


metal forms or with very thin, bendable woode1 


boards, he will rid himself of the now prevailing 
that 


straight planes. 


idea concrete demands angular shapes and 


Perret’s designs 


~ 


Unquestionably, 
are too much dominated by angularity; but thi 
stress concrete tracery, use of which 1s one of the 


main characteristics of the perfected ferro-co1 


crete style; the large amount of light introduced 


into Perret’s churches, and the wonderful display 
advantages whicl 


of color they permit, present 


1 


the Catholic church Bischofsheim lacks: the 
7 + ‘ 

latter has a crypt Ike aspect due to its narrow 
windows, which belong in the Romanesque period 
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Interior, Church of the Sacred Heart, Washingtor 


Yet we must be grateful to both of these design 
ers, for each has materialized one outstanding 
feature distinguishing the ferro-concrete  stvle 

J. H. Pinand’s church better illustrates use of 
he perfected ferra-concrete type than does Pro 
fessor Bohm’s in that not only is the nave a para 
bolic vault but also ‘the windows and the arches 
It ad 


mits more light and ts not as oppressive as. the 


supporting the cloister roof are parabolic. 
ischotsheim church, due to its parabolic clere- 
story windows. It is to be regretted that. each 
church masks a novel interior ‘in a more or less 
which a- few 


Romanesque exterior in pointed 


arches occur. The most delightful part is the 
choir, a “lantern” in which successive tiers of 
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parabolically arched win 
dows ‘convey a rhythm and 
elasticity that suggest sprays 
of water whirling out of 
fountain at different levels, 
following parabolas as they 
mount and fall, obeying th 
recognized laws of gravity 
These parabolic arches 
are examples of concrete 
tracery as understood 1m the 
broadest sense. Semi-tra 
ditional concrete tracery is 
visible in the side chapels 
shown on page 178. Tracers 
is. not yet understood as 
well by Pinand as-‘by Per 
ret, for only the latter re 
places all walls by grilles 
In the éombination of para 
bolic arches and = modest 
tracery application the Pa! 
lotiner church is closer to 
the perfécted type than eith 
er Perret’s building or [ro 
Lohm’s 
Professor Wienkoop, direc 
tor of the Darmstadt Arc! 
itectural School, in writing 
of the 
speaks of revelations in thi 


fessor churches 


Pallotiner’ churcl 


design of churches’ made 
during. the last two or thre 
vears (especially of Catho 
lic churches ). He condemns 
churches built in the new 
stvle of Le Corbusier and 
approves of those which, 
like the Pallotiner church, 
show the architect’s under 
standing of religion, 
his having grasped cosmic 
universality as a completed 
whole primeval-eternal experiencing of the 
harmony of all visible and invisible .. . it is moré 
than an attempt; I consider it an epochal step in 
the evolution of modern church design . . ; no- 
where is there a harshness which forces the eve to 
halt. Thus it vibrates in spiral lines toward the 
center and is captivated, bodily and spiritually, by 
the vision point of the altar. The church is con- 
nected with a monastery, and hence the tén chapel 
like niches which replace the customary aisles. . . 
Courage was needed to arrange the lighting of the 
nave by narrow windows which are hidden from 
view on the interior by very deep reveals.” 

The highest type of church of the ferro-con 


erete style will combine two features. Space will 
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be enclosed by a parabolic ¢ 
vault in which walls and 
roof will merge into each 
other. All apertures will 
be covered by parabolic 
arches. Concrete tracery 
will make up all surfaces, 
but it will not c msist of the 
simple geometrical shapes 
employed by Perret; rather 
it will have pictorial content 
produced by the silhouette 
etfect of the concrete 
backed by interstices. A va- 
riation of this type will 
maybe have a_ parabolic 
plan, with the pulpit placed 
at the focus. Designs of this 
tvpe of auditorium were 
submitted for the League of 
Nations Palace competition. 
The ramped floor of Notre 
Dame, Le Raincy presages 
that the future type may 
have a curved floor. 

As the significance of the 
parabolic arch was described 
ina former article, pictorial 
concrete tracery will now 
be defined. Frank Lloyd 
\V right has built several resi- 
dences in California, some 
of which are so adorned. 
These ornamental voids 
give a decorative effect 
from without as well as 
from within. Since the an- 
cient days in which the first 
true arch was constructed, 
nothing more revolutionary 
than the tracery walls of 
Perret and the pierced tap- 
estry walls of Frank Lloyd 
Wright has been created. And yet these are mere 
beginnings ; the surfaces of the perfected ferro- 
oncrete church will represent the parables of 
Christ, and symbolic figures in concrete will be 
silhouetted against stained glass. The term “tra- 
cery’ may be misleading for this new type of wall 
treatment, as it will in no way resemble the tra- 
cery of historic styles. The concrete framework 
of arches (piers) and girders which form the 
skeleton will become veritable frames for pictures 
and ornaments wrought in concrete tracery. 
Gothic tracery bars were limited in thinness; re- 
inforcement by aluminum wire will make possible 
creation of very thin rods in concrete tracery. 
Gothic tracery partly served to strengthen the 
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Figures on Church of St. Louis, Villemonbl 


window panes; in concrete tracery this will be of 
only secondary importance since the new tracery 
will act as bracing for the bearing members. The 
reinforcement will tie concrete tracery and struc 
tural frame into one,—will make the entire wall a 


rigid unit pierced by holes, holes that tell a story. 


The modern architect must take the psychology 
of our present-day life into account. Hundreds 
of impressions, electric signs and glaring displays 
enter our vision, and motion pictures bring our 
nerves to a tense pitch. The ornament and the 
bas-relief sculpture of traditional type cast too 
pale shadows and remain unnoticed. John Rus 
kin’s contention that the power of architecture de- 


pends on the quantity of its shadow is very true. 
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Figures on Church of 


Concrete tracery will cut out the shadows and 
provide the high lights which we need in our tem- 
perate zone. We need so much window area to 
admit sufficient light that, in order to provide 
some restful wall space, the architect must leave 
the remaining areas undecorated and-use the win- 
dow with its deep shadow and: clear outline. as a 


motif. The curvilinear windows in the church 
at Ulm area step in the direction of this develop- 
ment. As concrete will harden into any form 


into which it is poured, it is no longer natural or 
necessary to have vertical contours for all open- 
ings, Bricks, wood, and steel beams are straight 
elements, and therefore it has been natural to have 
windows and doors as well as other parts of de- 
sign rectangular, since introduction of curves 
necessitated extra cost.. In concrete design, curv- 
ilinear outlines must become usual, as they are 


more beautiful. These curtain walls resemble in 


their function the tympanum of the classical tem 
ple and the metopes of Doric friezes; we there 
fore would be following tradition in covering our 
concrete wall panels with pictorial tracery. Only 
a few of the glass panes need be made movable. 

\s Goethe recognized, evolution follows a spi- 
ral curve, returning after a cycle to the starting 
point, but on a higher level. Use of concrete tra- 
cery harks back to the Egyptian tradition of 
scratching pictures on the early mud or plastered 
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St. Louis, Villemonble 


walls. Concrete walls have two points in common 
with the ancient mud walls of Egypt,—plasticits 
before setting and the possibility of avoiding pro- 
jections,—with concrete, a matter of economical 
centering. On the other hand, ferro-concrete is 
hard and can carry tension; therefore it can be 
pierced, and it permits the creation of pictorial sil- 
houettes which are more effective than the incised 
outlines of wall sculpture as known to Egypt. 

Use of concrete tracery will help the architect 
to fulfill once more his supreme duty,—to create 
poetry and tell stories in stone,—and to be heard. 
Concrete tracery with its black and white, event- 
tially even with color, will convey. the architect’s 
message, and in a. way to compete successfully 
for attention with the advertisements which are 
the most conspicuous features of our streets. The 
true artist always has a message, and concrete 
tracery will be an effective medium for proclaim- 
ing it. .The thoughtful architect wil! have to agree 
with Ruskin in affirming that the rudest “work 
telling a story or recording a fact is preferable to 
the richest without meaning. 

In case bas-relief as an addition to the simple 
silhouette effect—light concrete on dark window 
glass by day, dark concrete on lit-up window glass 
at night,—is desired, the sculptor could chisel be- 
fore the concrete is hard, or without difficulty 
moulds could be inserted in. the main centering. 
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MATLACK PRICE 


YOW that much of the architectural thought 
N of this country Is preoccupied with new 
architectural ideas, with expressions variously 
called “modern” or twentieth century, it may well 
be that we shall set up new standards in our ren- 
derings of historic styles. Such new standards 
would, necessarily, have to do with degrees of 
perfection. Ever since it became the architectural 
fashion to adapt European styles, this has been 
done very thoroughly, and in a complete range 
not only of origins but of merit. American archi- 
tects have adapted historic styles as badly and 
as well as it is imaginably possible for adaptation 
to go,—but if we are to suppose this era to be 
nearing its close, have we not so come of age 
esthetically that we can demand only the very 
finest work? It has always seemed to me a 
futile business to work 1n a borrowed style with- 
out interpreting it at least as well as those who 
originated it. Our task is not, inherently, so dif- 
ficult. We have the best things they did to serve 
tus as models and standards. 

It would not be wise to say that any one style 
if the historic periods is more easy Or more dif- 
heult to adapt, today, than any other. Or that 





the flair of any architect for adapting one style 
surpasses, necessarily his flair for adapting an- 
other. This concerns itself more vitally with good 
taste, which is not to be had from books. It is 
true that many architects have become known, 
and justly, for their achievements in one historic 
style. As thoroughgoing an architect as John 
Russell Pope does a Georgian Adam house as 
finely as the Hitt house in Washington, a 
Tudor house as well as the Duncan house 1 
Newport, and an eighteenth century French house 
as finely as the Laughlin house in Washington. 
But there are not many such architects; if there 
were, there would be more really distinguished 
houses designed in the historic styles. 

Certainly our achitecture has reached the point 
where the period adaptation needs to be thorough- 
ly done or let alone. We cannot, indefinitely, 
have much patience with pretentious houses, 
whether they are English, French or Italian, un- 
less they show a high degree of good taste on the 
part of the architect. There have been plenty of 
I-rench houses in this country, but not many 
which have been really fine. This house for Ir- 
win Laughlin, from the office of John Russell 
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Pope, is perhaps as fine a piece of work of its 
kind as this country can show. The French man- 
ner here has worn several period costumes, 

especially in town houses. -And there have been 
more chateaux in the way of country houses, or 
houses detached, than houses such as this by Mr. 
North Carolina, is still a 
and two of the Vanderbilt 
York, Francis | 


Pope. “Biltmore,” in 
fine thing of its kind, 
New 


always be missed. 


in manner, will 
It is a pity that Fifth Avenue 


houses in 


was so in need of improvement that these had to 
be demolished. Most 
were done in 


New York 


of their building, 


other French houses - in 


what was, at the time 
l‘rench architecture, 
the profusely detailed and over-detailed 


“modern” 
that 1s, 
manner that was being taught at the Beaux Arts. 
late 
Senator Clark was a not too unfair example. 


lhe recently demolished residence of the 
More nearly in character with the house here 


illustrated are such houses as the Gambrill and 
Berwind houses in Newport, though even these 
have not the restraint of the Laughlin house. And 
such examples as the Stotesbury house outside 
Philadelphia have been effective mainly in their 
create the 


reénacting the Grand Manner. To re 
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DESIGN Part One 
really chaste phase of the Style Louis XVI is 
quite another matter, and one comparable in dif- 
ficulty only with an authentic rendering of the 
style of the brothers Adam. Even to an eye 
architecturally untrained there must be, in the 
Laughlin house, a feeling of authority, of an in- 
escapable finesse in its very corners,—so finely 
sharp in its every moulding, so incredibly re- 
strained. A high wall partly masks its entrance, 
with a very stylized sphinx flanking the terrace 
balustrade at its abutment to the right of the shal- 
forecourt. Even in mass the house has a 
delicate nicéty, to the slate mansard behind its 


balustraded parapet. 


low 


The chimneys are. as finely 
proportioned as a French mantel clock, and every 
exterior moulding is so perfectly scaled to the 
whole building as to suggest the nicety of a piece 
of furniture of the period. — It seems to be an ex- 
terior (and how rare they are!) free from archi- 
tectural 
taste, 


regrets. Here is an exemplar of good 
an achievement not only in architectural 
manner but manners so sure that even the possi- 
bility of a faux pas is not to be conceded; fault- 
architectural architectural beau 


less diction: an 


geste even in a style of which the essence was the 





a 








August, 1929 THE ARCHITECTURAL FORUM 22/ 


vesture that reflected a graceful scheme of life. 

On the terrace elevation there are tall windows 
with tall shutters, a curved bay with composite 
‘olumns, ironwork that can only be called, in spite 
of its material, charming. For some reason, per- 
haps because of half-forgotten memories of an 
autumnal Versailles, one thinks of this terrace as 
m a late October afternoon, with a few yellow 
leaves fallen in the gravel walks,—a warm, dis- 
tant haze, and the curious sadness that there is in 
places very beautiful and perfect. The outer 
elevation of the terrace shows to the street only 
a high wall, with a rail partly solid and partly 
balustraded, and garage doors opening at the 
street level. It is a proper rear elevation for such 
a house,—dignified to the point of urbanity ; ex- 
clusive as a chateau was exclusive when peasantry 
peered through its tall iron gates. Undemocratic ? 
(hat was an architecture that did not even pre- 
tend to be democratic, and could not have been 
democratic even if it had considered the pretense 
worth making, and which it most assuredly did not. 

The approach to the interior is a sweeping 
stair, up from a foyer. There is the scale of the 
(;srand Manner in the array of tall columns, and 


there is an incredible perfection of scale in every 
moulding and in the gracefully cursive ironwork 
of railings and consoles. du premier etage the 
foyer looks through three arched openings into 
a sitting room,—it might be called an entre salle, 

exquisitely done, the walls in the architectural 
manner so essentially of Louis XVI, with Ionic 
pilasters, bas reliefs over the doors, and classic 
busts on console brackets. In this room there is 
the bow window which we have already seen 
from the terrace, and to enter, from the foyer, 
one passes between two sphinxes, a delightful 
fancy of the period, strictly classical as to their 
bodies, and with the high coiffed heads and co 
quettish realism of eighteenth century courtesans. 

The ball room, as might well be supposed, is 
an affair of Corinthian pilasters and crystal chan- 
deliers, of sectional mirrors and beautiful iron- 
work,—highly stylized, -gracious, ultra-formal, 
with a formalism that is not cold. In the crea- 
tion of this kind of a room the Style Louis XVI 
excelled,—and its re-creation here achieves the 
old illusions without being, even remotely, anti 
quarian. The dining room is, as might be ex 
pected, chaste to a degree. It is a room of finely 
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planned plaster panels, its mantel very, very styl- 
ized, and its only other conspicuous feature a fine 
french tapestry. The whole manner of this 
house, deriving so definitely from the eighteenth 
century France of Louis. XVI, is. grand without 
being grandiose; impressive without being pont- 
pous; rich without being ornate. The library 1s 
more intime, and properly so. There would need 
to be, in this kind of a house, something to serve 
as a living room. Here the possessions of the 
people who live in the house become more im- 
portant than the architecture. From the nature 
of things this would have to be so, and an intel- 
ligent architect is the first to recognize it. No 
matter how much a house is designed for a for- 
mal scheme of life, and tor formal entertaining, 
there is much of life to be lived otherwise than in 
this manner, and of this account must be taken. 

Certainly the manner of this house has not, in 
this country, been better done, not only in terms 
of stylistic authenticity but in terms of pure archi- 
tecture, meaning good taste in selectivity, in elim- 
ination, in execution. It cannot, from its nature, 
do otherwise than set a standard which should 
endure permanently,—a standard which should be 
seriously considered whenever a_ prospective 
builder decides he must have this or that type of 
house from the historic pages of our great pic- 
ture book of European precedent. 

There is, in this distinguished house, more than 
mere stylization. There is an unusual degree of 
good taste with refinement of scale in mouldings 
and other profiles carried out with far more fidel- 
ity to the very essence of the style than is ob- 
servable in most contemporary work Of the pe- 
riod in France. There are, in fact, plenty of very 
poor examples of the style of Louis XVI in 
l'rance, and few that could so well be presented 
as an exemplar if a student were to ask for a con- 
sistently fine example. The grandiose heaviness 
of Mansart and Oppenord, plus the fantasy of the 
Rococo, were not transformed either suddenly or 
completely into the chaste delicacy of Louis XVI. 

W. Hl. Ward, a very thorough English author- 
ity on the whole evolution of eighteenth century 
French architecture, is valuable to quote if one 
would refresh one’s memory of the circumstances 
that brought about the French classic revival that 
culminated in the ultra-classic styles of the Di- 
rectoire and the Empire. “This period,” writes 
Mr. Ward, “is marked architecturally by a re- 
action toward antiquity and_= simplicity; and 
though the reign of Louis X\VI covers but a small 
portion of it, the style which resulted from this 
reaction has by common consent received his 
name. Its beginnings may be traced to the sec- 
ond quarter of the century when the Palladian 
Rococo compromise Was generally accepted in 
France, and Baroque and Rococo held undivided 
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sway in Germany, Belgium and Spain.” New dis- 
coveries in Pompeii and Herculaneum stimulated 
a first hand appreciation of antiquity, and the 
didactic Palladian doctrines, together with the 
dictates of Vitruvius, began to lose their authority. 
“Antiquity began to appear in an entirely new 
light, and architectural thinkers realized that they 
had hitherto been accepting a mere fragment of 
the performance. of Rome as fully representative 
of the whole architecture of .the classical. ages. 
They now. saw that the departures from Vitru- 
vius’ canons already observed were not isolated 
aberrations—that the ancient architects, . and 
especially the Greeks, had been wholly uncon- 
scious of the existence of stich canons. Instead of 
handing down to posterity the vivifying principle 
which had brought the whole glorious art of an- 
tiquity into being, Vitruvius was seen to have 
nothing to offer but.a sort of pemnntcan, com- 
pounded out of a few specimens, and those not 
all of the first quality... . The whole edifice of 
rules and orders, proportions and modules, se 
laboriously built up by a long line. of. writers, 
stretching from far-away Albert to Briseaux in 
their midst, was: seen to be raised on phantom 
foundations, and down it came-about the.ears of 
the architectural world like a house of.cards. . . 
These revelations,. far from discouraging the 
study of antiquity, only convinced men that much 
more might be learned from ancient monuments 
than the academic school had supposed. More 
than this, it was the opinion of many thoughtful 
persons that the restoration of a simp!e and ‘noble 
style could be attained only by such study. . 
\rchitects exhibited an increasing submission te 
the guidance of antiquity, with whose monuments 
there was now a wider and closer acquaintance. 
Yet the old academic methods, though shaken, on 
the whole maintained their sway, and the new 
ideas influenced detail and ornament more than 
composition. ... The resultant style is character- 
ized as regards the main architectural linés by a 
four-square sobriety; as regards decoration .by 
refinement; and generally by classical purity.” 
This would fairly describe the Laughlin house, 
in which it seems as though the architect had 
taken the style of Louis XVI, with all its defects, 
and converted every defect into a perfectly styl- 
ized virtue. Outside a few superficial writings, 
and an unexamined tradition, this style seldom at- 
tained the classic perfection at which it aimed. 
l‘or this reason, among others, Mr. Pope had no 
inconsiderable advantage over the architects of 
the time of Louis XVI. He could examine their 
works, get an idea of the thing they were trying 
to do.—and then do it better. Certainly there is 
nothing experimental. in the technique of the 
laughlin house inside or out, for here are fine 
forms rendered with the utmost finesse of manner. 
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: : BOOK DEPARTMENT of 
AMERICAN ARCHITECTURE OF THE TWENTIETH CENTURY 


A REVIEW BY 


% DOUGLAS WILLIAMS 
|, THOUGH the outstanding examples of recent ar- The height to which such structures may be carried now 
A chitecture have been made familiar through the seems to be almost unlimited, and as we look at the 
¥ aves of the architectural journals, members of the pro- Chanin Building and realize that on the opposite corner 
ion will be able to appreciate the value of a publica- — will be a still taller structure, we wonder where the thing 
ion made up of large loose - will end. It early became ap- 


plates showing illustra- parent that the construction 


ns and measured drawings of so many enormous struc- 
f these great buildings in a tures along the edges of com 
pact and well organized 
nner. The collection of 


ites which is the subject of 


paratively narrow thorough- 
fares would result in the 
streets becoming dim and nar- 
row canyons such as are found 
in the lower part of Manhat- 


s review is one of the first 
portant attempts on the part 
an architectural publisher 

to cover the important subject 


tan today. In providing for 
the elimination of this condi- 
\merican architecture of tion, the city planners unwit- 
tingly invented a type of struc- 
ture which in the hands of our 


e twentieth century in any- 
thing like a complete, compact 
nd usable form. Certainly 
aterial of this sort should be 


best architects has resulted in 
the beautiful “set-back” stvle 
and has brought to the world 
an entirely new architectural 


reatly in demand by the ar- 
hitectural profession, since it 
presents clearly the form, pro- 
portions, and detail of the best 


type. Inspired by the greater 
possibilities latent in the new 
imples of buildings which building materials, designers 
to make up the outstand- 
achievement of twentieth 


have developed a new form of 
design which, in its better 
century architecture and of the manifestations, is character- 
\merican people for all time. ized by a dignified simplicity 


The skyscraper form of and appropriateness to the 


building is a distinctly Amer- 
n type and is the product of 


spirit of modern times. New 
freedom in design naturally is 


i great industrial people. The not restricted to structures of 


so-called classical styles were the skyscraper type but has re- 
doubtedly beautiful and sulted in many beautiful edi 
lled the needs of the people fices among other classes ot 
whom they were developed, buildings, such as churches 


and smaller buildings where 





t in the present era of fren- 
| activity and intense con- a a the need for height was not so 

v ~ Con Alabama Power Building, Birmingham ; , _ os 9: 
ntration of business indus- Rete ii, ae ie We pressing as in other buildings. 
arren, nignt & avis, renitects 


within limited areas, these \s we continue to develop, 
issical types have been found to be quite inadequate, it is difficult to foresee what the future may have in 
it became necessary to develop an entirely new order — store, and it would be impossible at this time to predict 


onstruction and new forms of building materials so anything in the nature of a final work on twentieth cen- 
| 


t greater freedom might be had in building vertically tury architecture. It therefore seems very fitting that 
great heights. At first, attempts were made to sup- the publishers and editor of the present series of illus- 
buildings on masonry walls, but when the struc- trations and drawings have chosen to issue it in the form 
res exceeded six or seven stories in height the lower of a progressive publication of separate volumes and 
lls were of necessity so massive as to occupy the parts, each of which may be purchased separately. In 
iter part of the lower floor space. The problem of this way the development and trends of building design 
ticality was solved by the use of steel or ferro-con- ma\ be followed and a splendid collection of reterence 
te framework supporting curtain walls of masonry. on the new architecture be built up as rapidly as further 
ss otherwise noted, books reviewed or advertised in THe Forum will be supplied at published prices. A remittance must 
accompany each order. Books so ordered are not returnable 
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GRADE SCHOOL 
BUILDINGS; BOOK II 


| ss no department of architecture have the last ten 
years seen quite the progress which has been made 
with schoolhouses, a class of buildings of the first im- 
portance, since they exert a strong influence upon their 
communities, and by their architectural excellence or the 
lack of excellence they elevate or lower the architectural 
standards of entire districts. Study of school structures, 
particularly at the hands of a group of well known archi- 
tects, has resulted in their being given a high degree of 
architectural distinction and dignity in the way of de- 
sign, while study directed toward their planning and 
equipment has led to their being practical and convenient 
far beyond what was regarded as an advanced standard 
of efficiency anywhere in America even a few years ago. 
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Kensington Schoolhouse, Great Neck, N. Y. 
Wesley Sherwood Bessell, cArchitect 







HIS volume, a companion to another published in 

1914, records the results of endless study and experi- 
ment in different parts of the country, summed up and 
presented. By illustrations of exteriors and interiors, 
by floor plans and carefully written descriptions and 
articles by well known architects and educators, the pres- 
ent high standard of schoolhouse design is made plain, 
and these results which have been achieved by a few 
architects and school boards are thus made possible to 
all architects who are interested in schoolhouse design. 
The compiler has selected from almost 1000 exteriors 
and floor plans the school buildings to be illustrated, 
and the volume records “a process of innovation and 
elimination, namely, the introduction. from time to time 
of features which have been deemed desirable and prac- 
tical, and the elimination of things which, owing to 
changed school methods, are no longer required.” 


















400 pages; 7% x 10%s inches 
Profusely Illustrated; Price $10 
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progress is made. The size of the plates, 14 by 20 inches 
together with the fact that they are loose leaf, makes 


them extremely usable, and their collection into port. 
folios of 20 plates also adds to their utility. Thy 

is carefully edited by Oliver Reagan, A.LA., and th 
paper, printing and general make-up of the work 
sembles the well known monograph of the work of 


Kim, Mead & White, published likewise by the .\rehj- 
tectural Book Publishing Co., Inc. The choice of }uild 
ings to be shown is left to the readers, and subscribers 
are invited to write suggesting the names of buildings 
they would like to have shown. The publishers agre 
that when a sufficient number of such requests have bee: 
received for a given building, that structure will be pri 
sented in a forthcoming issue. 

Six parts of this series have already been ‘issued and 
include a notable selection of important American build- 
ings including the Bowery Savings Bank, New York 
lord Engineering Laboratory, Dearborn, Mich.; U. § 
\rmy Supply Base, Brooklyn; Indianapolis Public Li 
brary; Grauman’s Metropolitan Theater, Los Angeles: 
Panhellenic House, New York; Irvine Auditorium, | 
of P., Philadelphia; Los Angeles Mail Order House 
Roebuck & Co.; and many other outstandin 
buildings of the same class representing the work oi! 
many of the foremost American architects of the day 

()f course no work on our modern architectural desig: 


Sears, 


would be complete without examples of the work of Ber 
tram Grosvenor Goodhue, who played such an important 
part in the origination and development of the new typ: 
of design. A complete portfolio of 30 plates is devot 

to some of the best specimens of his work, including tl 
Nebraska State Capitol ; the Church of St. Vincent Fe: 
rer, New York; the National Academy of Science, Was! 

ington; and the Los Angeles Public Library. Of th 
buildings published thus far, from two to four plates o! 
illustrations and from one to four plates of drawings 
are shown for each, the photography being done in t! 

best architectural manner so as to show the proper pr 

portions and as much detail as possible, and the choict 
of subjects is representative of all classes and types 


AMERICAN ARCHITECTURE OF THE 20TH CENTURY. A 
Series of Illustrations and Measured Drawings of Commercial 
and Industrial Buildings. Edited by Oliver Reagan, A. I. A. 
Complete in 4 Volumes or 12 Parts, each Part containing 2! 
plates, 14 x 20 ins. Price per Part in Portfolio, $8.50; Price 
per Bound Volume, $30. Architectural Book Publishing Co.. 
Inc., 108 West 46th Street, New York. 


THE AMERICAN SCHOOL AND UNIVERSITY, 1929-1930. 
162 pp., 7 x 10 ins. Price $5. American School Publishing 
Corporation. 443 Fourth Avenue, New York. 


N no-department of architecture has there been mac 

more striking progress than in its application 
schools. The entire subject of schools in fact, from ! 
to last, seems to have been so well and thoroug!! 
studied that there is little if anything which has not b 
examined and re-examined, analyzed and classified 
the hands of educators, architects and the designers ‘ 
manufacturers of school equipment. When a school is to 
be established today the scope of its activities is made 
subject of an exhaustive and critical survey, first to 
termine the need of a school, and then to discover }j 
what type of school it should be. With the results 
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lesigt 
“= |) GREAT CHICAGO STORE 
rtant ‘ we 
sicealld : >= photograph above shows one of the many Arco 
o't 4 Metal Pipe installations now being made in Marshall 
a z Field &Company’s world-famous Chicago store. Through- 
Vaal out the building Arco Metal Pipe is being used exclusively 
f tf 4 to replace other piping which, after a few years of service, ' 
* 5 developed leaks. These leaks were so serious that the | 
— ; entire systems in many of the lavatories had to be com- 
" ; pletely torn out. 
p j Arco Metal Pipe will prevent damage, trouble and 
hoice 4 expense of this kind—Arco Metal Pipe will mean per- 
ypes manence because it is a superior corrosion-resisting cast 
Z alloy pipe. It is made from a special nichrome alloy cast 
Y. A : iron and cast bya process which gives it greater flexibility 
7: : 3 and tensile strength and far greater corrosion and erosion- 
ng 20 3 resisting qualities than ordinary grey cast iron. And Arco 
Le e : Metal Pipe can be cut and threaded on the job with the 
stil ¢ same tools used on wrought steel and iron pipe. 
Arco Metal Pipe is uniform in wall thickness—true 
j to dimensions, smooth outside and inside. It is cast in 
1930. 2 vertical molds so there are no seams. Arco Metal Pipe is 
ishing z inexpensive and because of its long life, is actually an 
i economy for any installation where corrosion and erosion 
ial are factors. 
n j Arco Metal Pipe is sold by all leading wholesalers of 
4 plumbing and heating supplies. Accept no substitutes; 
ra it is readily distinguished with its coat of red paint, black 
b 4 stripe on one side and the name “ARCO” stenciled at ~~ ee. 
d intervals on the other. Ask our representative to show jemi camera , 4 da 
! z you a sample. Write today for information. tools used on wrought steel and iron. 
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College Architecture 
in America 


Its Part in the Development 
of the Campus 


By 


Cuarces Z. Kitauper and Hersert C. WIsE 


Hensel Auditorium, Franklin and Marshall College 
Charles Z. Klauder, Architect 


NEW and ever higher standard is being established 

for the architecture of educational structures of all 
kinds. Some of the most beautiful buildings in all 
America are those venerable halls in academic groves in 
Charlottesville, Cambridge, Princeton and_ elsewhere 
built by early American architects, and now after long 
decades of indifferent designing and careless planning 
American architects are rising anew to the situation and 
are designing educational buildings of every type which 
closely rival even the best work of a century ago, while 
in planning and equipment they establish a standard 
which is wholly new. 


@ In this valuable and important work two widely 
known architects of educational buildings collaborate 
in reviewing the entire situation as it applies to college 
and collegiate architecture. They have carefully studied 
practically every important institution in the country, 
and in their text they discuss administration buildings; 
dormitories; recitation halls; chapels and auditoriums; 
gymnasiums; libraries; and structures intended for cer- 
tain definite and specific purposes, such as the teaching 
of music, all this being well illustrated with views of 
existing buildings and in many instances with floor plans 
and other drawings. A valuable and extremely practical 


work to add to the equipment of any architect's office. 


301 pp., 742 x 10 ins. 


Price $5, Special Net 
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such a survey as a foundation, there comes consideration 
of a site with reference to its accessibility, its being near 
the center of the district to be served, the character of jts 
surroundings, the nature of its soil, etc., and all this be- 
fore there comes more than slight consideration of jt 
architecture. With extensive data thus at his command. 
the school architect approaches its actual planning and 
designing, aided constantly by highly trained and ex- 
perienced educators and by the designers and makers of 
every possible detail of school equipment, the school 
when finally completed and turned over to the school 
board and teachers being probably the last word in c 
pleteness and in architectural and mechanical excellence 
and well fitted to perform the work for which it was 
built. All this now forms the subject matter of many 
publications,—weekly, monthly or annual,—and recent}; 
there have been published a number of excellent works 
dealing with different. aspects of the school problem. 
This volume is the second annual é¢dition of “a year 
book devoted to the design, construction, equipment 
utilization. and maintenance of educational buildings and 
grounds,” and among the names of the many contrihu- 
tors who have collaborated in the preparation of the 
work one notes those of leaders in all the fields which 
are concerned,—widely known educators, architects, 
landscape architects and others. The completeness of 
the work and the thoroughness with which it deals with 
the subject might be indicated by an enumeration of its 
chapter headings: I, Selecting the Site and Planning the 
Sudget. Il, Design and Construction of Buildings. III, 
Modernization, Maintenance and Insurance. IV, Land- 
scaping and Upkeep of School Grounds. V, Buildings 
and Equipment for Physical Education and Pla) 
VI, Classroom, Office, Library and Auditorium. VII, 
Home Economics,—Cafeteria,—Laundry. VIII, Lal 
oratory and Shop. IX, Chemical Index. X, Distributors 
of Equipment. XI, Architects for Educational Build 
ings. XII, School Superintendents in Cities of 10,000 
and over. XIII, State Departments of Public Instru 
tion. XIV, Alphabetical and Classified Lists of Manu- 
facturers. School boards today depend upon their archi- 
tects tor tar more than mere architectural service. ‘Lhe 
architect is expected to be fully informed regarding a 
host of subjects not even remotely concerned with archi- 
tecture, and often in proportion to his knowledge and 
resourcefulness is the value of his service gauged. The 
excellence of this work entitles it to circulation among 
architects interested in any type of school architectu: 


OLD WORLD MASTERS IN NEW WORLD COLLECTIONS 


By Esther Singleton. 441 pp., 74 x 11 ins. Price $10. The 


Maemillan Company, 60 Fifth Avenue; New York. 


, VEN before the beginning of the World War perio 

+ vast changes were taking place in the world. Cou 
tries which for ages had been leaders in commerce, 
industry, in art, and in every other form of activity 
found their power gradually waning as the Republic 
the. West. increased in strength and power and mov 
ever more and more toward.the center of the worl 
stage. The Great War, which left the greater part 
Europe impoverished if not actually ruined, meant t! 
unconditional surrender of the Old World to the Ne 
and gain to America in possibly more ways than one 
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DIXON’S 
MAIN. 
TENANCE 
FLOOR 
PAINTS 


give maximum protection 


to wood, composition, 
concrete and cement 
floors. Suitable for use 
either indoors or outside. 
Made in §8 | standard 
colors. Write for color 


card No. 224 BF. 
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Lowest Cost 
per Gallon 


..-measured by years of service is an 
outstandingcharacteristicof Dixon’s 
Industrial Paints 





Known for more than 65 years as Dixon’s Silica-Graphite 
Paints, they are composed (with the exception of Bright 
Aluminum and Standard Oxide Red) of pure boiled linseed 
oil combined with the highest grade of flake silica-graphite. 


And flake silica-graphite has proved, over the years, to be 
an unusual pigment for metal protective paints. It is abso- 
lutely inert, and is not affected by the action of gases, acids, 
alkalis, and other destructive agents. It has a peculiar 
quality of “water repellancy” and as corrosion does not 
occur except in the presence of moisture, much longer pro- 
tection is assured. 


A complete line of industrial paints in 14 colors, including 


Bright Aluminum, and Standard Red Oxide is now offered. 
Write for color card No. 224BI. 
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Paint Sales Division, Joseph Dixon Crucible Company, Jersey City, N. J. 
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perhaps a ratio out of all proportion to Europe’s loss. 

In every age conquerors have taken toll of the art 
treasures which circumstances have placed at their dis- 
posal. The practical Romans laid heavy hands upon the 
riches of cultured persecuted Christianity 
emerged triumphant from the catacombs to plunder the 
temples of pagan antiquity for material of which to 
build the Christian fanes which presently arose; St. 


Greece ; 


Mark’s, that treasure house of splendor, meant much 
pilfering from the East; Napoleon dealt with ruthless 
hands with many of Europe’s museums, and in. fact 
many a museum has been enriched at the cost of those 
in other countries, the balance having been’ sometimes 
restored when later wars and other yictories made res- 
toration War the 
world’s art America’s 


necessary. Long before the Great 


treasures coming to 


the result not of victory in hattle, unless econ- 


began 
shores, 
omic and commercial rivalry be so considered, but due 
to America’s lavish and constantly increasing wealth. 
Paintings, marbles, tapestries, statuary and other works 
of art which for centuries. had been among the ances- 
tral possessions of great families were suddenly found 
to be in American museums or private collections. Even 
some cathedrals and ancient monastic foundations found 
themselves unable to resist the lure of gold offered them 
by the resourceful art dealers who constitute -the link 
connecting owners old with owners new, and today one 
has ceased to express surprise at hearing that some 
priceless treasure has passed from the possession of an 
Italian prince or an English duke into that of some 
\merican manufacturer or banker. The transfer of own- 

















Here is a volume which for the first time ade- 
quately reviews the entire subject of the modern 
hotel,—its planning, designing, equipping, dec- 
orating and furnishing. It covers every detail, 
from the beginning of sketch plans to the 
registration of guests when the house has been 
completed and opened. All the different 
types of hotels are dealt with,—the Modern 
Commercial Hotel, the Residential or Apart- 
ment Hotel, the Resort Hotel, and the Bach- 
elor Hotel. The volume is replete with views 
of hotels in different parts of the country; their 
exteriors and interiors, and in many instances 
their plans are included and fully analyzed. 


FORUM 


“Hotel Planning and Outfittin 


EDITED BY 
C. STANLEY TAYLOR and VINCENT R. BLISS 





BOOK DEPARTMENT Part Two 
ership, it might be observed, is much more than like 'y to 
be eventually to the advantage of the world, takin: the 
world as a whole. Americans as a rule bequeath {heir 
collections to public museums where they enrich the fa 
cilities. for public culture, while in Europe the sam 
treasures served merely to give pleasure to their own 
ers and their owners’ friends. 

In this volume an author widely known as ho 
accurate and conservative views on art has made a sur- 
vey of the paintings by the great masters of ‘Europ 
which at present are in American private collections 
The work deals with rather more than. 100 paintings, 
and to facilitate the preparation of the volume she has 
had the enthusiastic codperation of the collections’ own 
ers. The work, be it understood, deals with portraits, 
mythological and genre subjects and with some subjects 
which are religious, but leaving out subjects which por 
tray suffering; here- there are no pietas, crucifixions, o1 
paintings of saints undergoing martyrdom. Under the 
general heading of Italian painting the author considers 
work of various schools,—Siena, Florentine, Umbrian, 
north Italian, and Venetian, and then in their turn she 
deals with painting of the Flemish, Dutch, German and 
Spanish masters and with the work of France and Eng 
land during the eighteenth century. The author, as has 


been already suggested, approaches dealing with a sub 
ject so important with extensive background. 
already widely known for her writings.on various cd 
partments of art, and the volume’s illustrations as well 
as its text have been prepared with all the thought and 
care which one would look for in a work from her study 


She is 


The editors have been assisted in the preparation 
of the work by widely known hotel architects 
and interior decorators and by actual operators 
of hotels,—practical men, experienced in the 
management of the “back” as well as the “front” 
of a hotel. The volume’s treatment of hotel 
furnishing and equipping constitutes the final || 
word on this important subject. There are | 
included views of hotel restaurants, cafeterias, 
kitchens, pantries, “serving pantries,” refriger- 
ating plants and all the departments which are 
necessary in a modern nocel of any type. [nz 
work is of inestimable value to architects and 
engineers, as well as to practical hotel men. 





438 pages, 8% x 11% inches—Price $10 


THE ARCHITECTURAL FORUM 
521 Fifth Avenue, New York 








a 





Unless otherwise noted, books reviewed or advertised in THe ‘Forum will be supplied at published prices. A remittance mus 
Books so ordered are not returnable. 


accompany each order 


———E 





(atl es 5 


os 


Ketel Dole Oy cael 


tin) et hoe 


ll did en ll 


a li 


leet et el a, 














CONTENTS 


PLATE 


PART TWO—ARCHITECTURAL 


LETTERPRESS 


1dy 


il Paint 


THE ARCHITECTURAL FORUM 


PART ONE—ARCHITECTURAL DESIGN 


in Red 


ILLUSTRATIONS 


L. War 


NATIONAL BUILDIN 


DIVISION OF 


} 
and 


ng OY Pere 


Green 


LG 


os 


PARKER 
KENNETH K 


vy II: ¢ 


. Bullard 33-40 


41-48 


Meridiar 


H 


ise,” Washingtor 


Ofice ot 


” Washington 


MORSE HOOPER, A.L.A., Edit 
STOWELL, A.I.A., Associate FE 
Contributing Editors 

s G. Loring; Rexford Newcomb; ( Sta 


Published Mon 


NATIONAL TRADE 


G PUBLICATIONS 
JOURNALS, INC 
. New ¥ 


AUGUST 1929 


ENGINEERING AND BUSINESS 


-II] 


‘ 


49-64 


92 


s W 








ARCHITECTURAL ENGINEERING AND BUSINESS Part 


STRUCTURAL STEEL CREATED THE SKYSCRAPE! 


1 reproduction of this rendering by Hugh Ferriss, suitable for framing, will be mailed free of cost to any architect 


In the modern spirit 


NO LONGER can a structure be merely a useful ungraceful mass of masonry. Today’s architecture 
must be as expressive of good taste, as discerningly up to the minute, as discreetly handsome as 
today’s motor-cars, todays furniture, today’s art. 

Steel is everywhere making possible a greater refinement in building design. Its immense 
strength and permanent security permit a wider scope of imagination in the search for means 
to express the modern spirit . . . not only in great airship docks, tall skyscrapers and huge 

bridges, but in small apartment houses and dwellings as well. 

This is an era of steel construction . .. because no other building material is so adaptable . .. so durable 

. so suited to present needs and future possibilities. Steel has great strength without excessive bulk and 
weight. It permits lighter foundations and larger interiors with less conspicuous construction member: 
Steel provides the surest means of rapid building—the most certain saving of time and labor. 

A Technical Service Bureau is at the disposal of architects, engineers, owners and others who have nee¢ 


of any information which can be supplied through the American Institute of Steel Construction, Ine. 


AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC 








The co-operative non-profit service organ- STEEL one on practically every type of steel str 
ization of the structural steel industry ture, and provides also in one volu 
of the United States and Canada. Corre- “The Standard Specification for Structu 


, ‘e isi ite ° 200 Me is f B B, re. Yr ‘er ‘ ’ "ay 2 i i "y hina’ & >» Sta é =r 
tae Shen srewRnS aemmNerm fai Sain Se Smet 
York, Worcester, Philadelphia, Birming- Buildings.” and “The Code of Stand 

Practice.” Any or all of these may be bh 


ham, Cleveland, Chicago, Milwaukee, St. ¢ ate acl . 
AND SECURITY without charge, simply by addressing | 


Louis, Topeka, Dallas and San Francisco. 
The Institute publishes twelve booklets, Institute at any of its offices. 
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THE CONSTRUCTION AND EQUIPMENT OF THE FIDELITY- 


PHILADELPHIA 


TRUST BUILDING 


SIMON & SIMON 
\RCHITECTS AND ENGINEERS 


- the construction of the Fidelity-Philadel- 
phia Trust Building, Philadelphia's largest 
office structure, within 16 months from the time 
wreckers went on the site until the completed 
structure was turned over to the new tenants, 
emphasis was placed on the time element, impor- 
tant in large building enterprises. In Part One 
of this issue of THe Forum there is a description 
of the architectural features of this building. In 
this article it is proposed to extend this descrip- 
tion to cover the constructional, structural, me- 
chanical and electrical features of the building. 

Demolition. On January 24, 1927, a contract 
was awarded to Irwin & Leighton of Philadel- 
phia. .Qn March 1 
demolition of the existing buildings. 
was an important factor in the limit of time al- 


1927, work began on the 
This work 


, 


lowed for the completion of the structure and 
affected the entire building program. One of the 
old buildings was a large theater, the founda- 
tions of which were of rubble, mass concrete 
and brick. The structural frame of this build- 
ing was of steel, and the floors, balconies, pro- 
scenium arch, box fronts, lobbies, ete., were of 
reinforced concrete with slabs from 8 to 12 inches 
thick: In fact, this applies also to the reinforced 
concrete in the theater building, all of which was 
extraordinarily heavy in keeping with the build- 
ing practice of the day when concrete construc- 
tion had not been sufficiently developed to permit 
the use of light slabs and modern reinforcement. 
Because the use of dynamite might have inconve- 
niénced neighbors or have endangered wheel and 
pedestrian traffic, skull crackers were employed to 
reduce these large masses of concrete to frag- 
ments which could be conveniently removed. 
Foundations. An elaborate system of core 
borings was made, and the location of the ledge 
rock was definitely determined prior to the prep- 


aration of the foundation design. Calculations 
were made of a number of kinds of foundations, 
and the final decision was for the open caisson 
type which accomplished the required purpose in 
the least time and with the minimum expenditure. 
The large tonnage of the column loads required 
that the foundations be carried to the solid rock, 
and accordingly a foundation was build for each 
column. There are 138 caisson foundations 
varying in size from 3 feet, 8 inches square to & 
feet, 4 inches square at the top. The caissons are 
of concrete, cast in place, unreinforced except at 
the tops immediately below the points of appli- 
cation of the column loads. Considerable difficulty 
was experienced in sinking these caissons, as the 
level of the ground water is approximately 45 
feet below the curb. Owing to the density of 
the soil overlying the rock, it was found after 
experiment that the only way to expeditiously 
construct these foundations was by pumping the 
ground water from each caisson pit. The same 
type of foundations, although entirely apart from 
those of the building, was used for the safe 
deposit vault which measures approximately 38 
feet wide, 91 feet deep, and is two stories in 
height. There was nothing extraordinary about 
the character of the foundations, except that rec- 
ord speed was made in building them, consider- 
ing the fact that it was necessary to begin work 
on many before the demolition of the buildings 
overhead had been begun. 

Underpinning. \t was necessary to underpin 
the westerly wall of the Witherspoon [uilding, 
adjoining the Fidelity-Philadelphia Trust Build 
ing on the east. The Witherspoon Building 1s 
15 stories in height : several of these stories are 
unusually high due to there being an auditorium, 
thus making extraordinarily heavy concentrated 
loads. Several different methods of underpin 
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View of Steel Construction 


ning were considered, but that which would cost 


’ 


the least money and which could moreover be the 


most capes) een was the erection in in- 
dividual sections of a concrete wall of adequate 
thickness supporting the foundations of this 
building to the depth of the lowest excavation of 
the Fidelity-Philadelphia Trust Building. This 
wall was supported on concrete-filled steel-shell 


piles 16 inches diameter, the steel shells being 
gs inch in thickness and designed to carry the 
entire load to bed rock. Each individual pile 
supported not more than 60 tons and was tested 
to 90 tons without producing settlement. The 
lidelity Phila delphia Trust Building stands on 
eneiss rock ata depth of about 60 feet below curb. 
l.ess than two months after the contractors be 

work, the first caisson was sunk. Four 
months later, in the presence of officials of the 
lidelitv-Philadelphia Trust Company and_ their 
ruests, the cornerstone was laid. Progress was 
rapid, and seven weeks later the topmost struc 
tural steel member was swung into position. More 
than 14,200 tons of steel and 350,000 rivets were 
used in framing the structure. Six large girders 
span the top ot the banking room and carry the 
center portion of the building. These are 60 feet 
long, 9 feet, 6 inches deep, and weigh approxi- 
mately 58 tons each They are among the larg 
est girders in any office building in the city. The 


materials was so planned that 


movement ot 
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4) 
the Girder Over the Banking Space 


encroachment upon trafic was exceedingly small 

Steel Design. Let us consider the problem 
presented by the steel skeleton of the building. The 
heaviest dead loads for floors are those on the 
first floor. Those assumed for beams for this 


floor in pounds per square foot are: 


Pe ee ee er ee 15 
Cement ...... ee eee 12 
| hel gener en oa 20 
4-inch stone concrete slab..,............ 48 
Ceiling (of first basement) ........ wn 
Farttions .....<5. ee otis Mec lenk ea ieian ——— ~ 
PD 5 Orc tn ag ee oes s heen nena 22 
| Sarasa ates Deticadar asain aie oe mata eh oe 10 

MOE 6034S. oso wed ob we cee 177 


l‘or girders into while *h these beams frame, an 
additional dead load of 7 pounds steel and 15 


pounds fireprocfing or a total 199 pounds 1s 
assumed. Another heavy floor is that of the 


first basement with a dead load of 145 pounds for 
For the tvp 
ical office floor the dead loads for beams.are: 


beams and 165 pounds for girders. 


Cement finish 


§-inch fill ...... ; QO 
t-inch cinder concrete slab 38 
Ceiling or plaster . / 
Partitions ....... ; ened oak ee 15 
lireproofing ...... ; Seiko. * ES 
Re wee ads oe ne hae 6 


Total icew areas ae 


5, Spat hain 
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Rear of Boiler Room, High-pressure Steam Header 


For the girders into which these floor beams 
frame, an additional dead load of 4 pounds steel 
and & pounds fireproofing, or 125 pounds, is as- 
sumed. The roof loads vary according to type 
of material used and the location of the steel 
member. Over the 29th and 29th mezzanine, the 
dead loads are, for purlins: 


Slag a a ee eee id eer Ae 0 
CD snes veS eed: 5 
+-inch cinder concrete slab 38 
itll (average 6-inch ) 33 
Fireproofing ..... 12 
Future ceiling 16 
Steel Perea awe aa ; » 7 


betel ..2.. Serpe ae rae ee 117 
\n average of 9 pounds was added for the gir- 
ders and trusses. The root over the board room 


is assumed as weighing: 


CAE. eet iotneudesaders , 6 
4-inch cinder concrete siab ...: ; a 38 
EE alinied aac eee pated eae ae 
l-ireproofing Si ateecweres oe 
Steel i a Ree Y 

eee cts. dite tacreean ant a ~ 89 


In assuming dead loads for columns, the 
weight of the coiumn, fireproofing with plaster 
around the shaft and reactions of the weights of 
heavy girders are all included. The dead load of 
i typical wall section is assumed at these weights 
in pounds per superficial foot :— 





View of Boilers Showing Semi-automatic Stokers 


Limestone 6 inches thick................. SO 
S-iwnch hollow brick .......-ecc0¢08 cae “ae 
RR Re te oe nee oe nen eee 5 
145 

Deduction of 20 per cent for windows <>. eo 
RN pico te Deni ee 116 


In each wall panel, 11 feet, 6 inches by 17 feet. 
+ inches, are two windows, 4 feet, + inches wide 
by 7 feet high, permitting an allowance of about 
30 per cent reduction in weight; the calculated re 
duction of 20 per cent is conservative. Heavier 
loads are assumed for walls below the fifth floor 

Other figures may throw an interesting side 
light on some of the phases of construction \t 
the labor peak there were 1,300 men employed 
on the site. Bricks of all kinds to the number of 
$+.180,000 were used. The cubic footage of lime 
stone required was 100,000 ; 342,000 vards of pla: 
tering were done ; 960,000 square feet of hollow 
tile partitions and 160,000 square feet of gypsun 
partition were erected; 116,000 square feet of 
Tennessee marble floor and wainscot were lat 
By the terms of the original contract, September 
1, 1928 was stipulated as the completion date, 


allowing 18 months’ time Marked cooperation 


between the subcontractors, contractors, archi 
tects, and the building committee made it pos 
sible for the time for construction to be short 
ened. In September, 1927, the date of comple 
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View of Main Switchboard Showing Trun 


tion was stipulated as June 1, 1928, three months 
earlier than required in the original contract. On 
March 1, 1928, 12 months after work had been 
begun, the Baltimore & Ohio Railroad occupied 
its space at the corner ot Broad and Walnut 
Streets, and on June 1, 1928, in accordance with 
the new schedule, the office building portion was 
opened for occupancy, with but 15 months elapsed 
working time 

Elevators. Vhe passenger elevators are ar 
anged in two banks of ten each. Qe section of 
ten cars cares for the local passenger trafhie and 
operates from the first to the 17th floor, at a 


speed of 7OO feet per minute. These are of the 


vearless traction tvpe with signal control and au 
tomatic floor-finding devices. The other section 
of ten cars serves express passenger traffic, with 


800 feet per minute elevators of similar tvpe and 


control to those of the other system. Two of 
the se express shafts have openings to every floor 
throughout the building, and eight of them are 


enclosed shaits from the second to the 16th floor 


inclusive In the banking house there are tm 
stalled for operation between the second basement 
and the fitth floor, six elevators operated at a 
speed of 450 feet per minute. Two service ele- 
vators with a speed of 600 feet per minute open 
from the lowest or third basement to the 29th 
floor inclusive, and are used for freight and gen- 


eral building service 





Part Two 


k Panels and Low Tension Switchboard 


The power plant in the lowest basement has 
five water tube boilers, semi-automatically stoked 
and built for a safe working pressure of 160 
pounds per square inch. Three of these develop 
a horse power of 413% each, and two 185 each, 
giving a combined normal horse power total of 
1.610. Irom this plant are furnished the heat 
of the building, high pressure steam for pumps, 
and medium pressure steam for the kitchens. 
Three 6,000-gallon capacity oil tanks have been 
installed to be ready should the necessity for using 
this fuel ever arise. 

The heating system is of the two-pipe vacuum 
return type with steam feeder main in the pipe 
loft of the 23rd floor. The office and bank por 
tions have separate feeder mains, and the bank 
ing room is provided with a system of tempera 
ture control with automatic thermostat arrange 
ment. Automatic control has been installed in 
the offices to shut off heat from radiators only. 
\n elaborate system of ventilation assures an 
adequate supply of fresh air for all units of the 
building. The entire banking area has both sup 
ply and exhaust ventilation. In the main banking 
room four complete changes of air are accom 
plished every hour. This air is introduced to the 
system at the sixth floor level above the point 
where street dust contaminates, where it is fil- 
tered and then distributed. An independent sup 
ply of air is provided for the bank vaults. 
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Boiler Room Mezzanine Showing 


Electrical System. The entire electrical re 
quirements of the building can be carried on 
either of two 13,200-volt feeders, which enter the 
Philadelphia Electric 
In case one feeder should fail, a 


ding from the (‘om 


but 
pany s service. 
bus tie oil circuit breaker is automatically closed, 
which energizes the entire main truck board from 


one feeder, since the main high tension truck 


switchboard is arranged in two sections, one 


13,200-volt feeder going to each section. When the 


feeder that fails is again placed in service, the in 


coming line oil switch on that feeder is automati 
cally closed, and.the bus tie switch is automat 


cally opened, thus restoring the normal service. 


1 


In case of troub!e on a regulator, it is automat! 


‘ally shunted out of the circuit. There are two 


teeder regulators, each of sufficient capacity to 
carry the entire load, controlled by a six-board 
switchboard. 


primary to 230 


vil voltage truck 
\ bank of 13,200-volt 


secondary is of sufficient capacity to furnish all 


volts 


ot the power requirements, excepting the eleva 


tors. A similar bank of transformers, except 
115 volts secondary, furnishes the lighting re 


quirements. A third bank of high voltage trans 
tormers, with 2,300 volts secondary, furnishes 
the electric elevators with power, and in an emer 
\lthough these 
total require 


7 ] - ‘ 
uents, there is installed a duplicate bank of nin« 


gency will operate the fire pump. 


nine transformers will meet the 
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Meter 


Motor-driven Pump and Condensate 


other transformers, which will be automatically 


thrown in circuit should trouble be encountered in 
any other bank of transformers, so that continuity 
of service 1s assured. 

The power for the elevators at 2,300 volts is 
fed through steel armored cable to the elevator 
substations located on the 18th and 28th floors 
In each ot these elevator substations there is lo 
cated a four-panel truck type switchboard, to 
gether with transformer equipment. Two sets 
ot transformers are used, each of sufficient ca 
that it might, if required, meet the 


J 
arranged that 


pacity, SO 
total demand. The 
one bank of transformers is normally in opera 


switching is so 


tion If the load above a_ predetermined 


the 


matically cut in in parallel 


oO , 
YOCS 


value, other bank of transformers is auto 


to take care of this 
excess demand. As soon as the load decre: 
this second bank is automatically cut out. S 


trouble develop in one bank of transformers, that 


bank will automatically be switched ou f sel 
vice, and the other bank will take care of the load 
By interchanging the truck panels in the elevator 


substations, approximately the 


power can be taken from each bank of trans 
; 


ormers during certain periods of time 

located in the elevator substations, but in sepa 
rate rooms, are four-panel low tension switch 
boards, containing metering equipment, feede1 


lines, etc... for each bank of elevators 
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Portion of Kitchen for Bank Employes’ Dining 
Room 


\ 13-panel low tension switchboard in_ the 
basement distributes all of the power and light- 
ing requirements. [Ly means of connections on 
this board, the entire lighting load of the build 
ing may be instantly changed to secure its cur- 
rent from either of the duplicate banks of light- 
ing transformers, or in case both of these have 
failed, an auto transformer may be immediately 
valateil into service, which will then supply the 


] 


ye 
MT 
HL. 


Boiler Room Mezzanine Showing Steam and 
Water Pressure 





lighting from either of the duplicate banks ot 
power transformers. By means of this same 
switching equipment and auto transformers, 
should both of the banks of power transformers 
fail, such power as must be maintained may be 
secured from either of the lighting transformers 
In addition, a large storage battery has been in 
stalled, which furnishes emergency exit lighting 
and power f 


r the automatic operation of switch 
ing equipment. On the same floor, but located in 

different room, are four battery charging mo 
tor generator sets and control equipment. 

Two static condenser equipments are installed 
in the same room with the elevator transformers, 
located in the elevator transformer station. The 
purpose of these is to improve the power factor 
f the load imposed by the elevator equipment 
between 60 and 7O motors and controls are in 
talled throughout the building for operating ven 
tiating fans and circulating pumps. Lighting and 
power distribution cabinets of the most up-to 
date type are placed throughout the building. 
There are installed in this building approximately 
740,000 feet, or 140 miles, of No. 12 and No. 14 
code wire. On each wing of each floor is lo 
cated a meter bar cabinet type panel of unique 
design. The design of these panels is such that 
it is a simple matter to readily arrange for the 
metering of the electric sérvice furnished to one 
or more offices through a single meter. 

Bank Vaults. Vhe vaults of the bank are in 
the first and second basements. These two vaults 
are each 86 feet long and 33 feet, 4.inches wide 
The safe deposit vauit in the first basement is 
entered from an ample public lobby accessible 
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Another View Showing Kitchen for Bank Employes’ 
Dining Room 


from the first floor by stairways and elevators. 
Fhe vault is 12 feet, 5 inches high. Lacking only 
a few feet, eight full sized Philadelphia Rapid 
Transit trolley cars could be stored in the space 
occupied by the upper vault. These vaults are in 
reality separate structures within the building. 
No beams, girders or columns of the main struc- 
ture pass through the vaults’ walls or ceilings. 
Their walls and roofs are 24 inches thick. More 
than 200 tons of high grade steel make up the 





Hot Water Storage Heaters in Background 
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View of Kitchen with Steam Kettle in 


Foreground 


lining and equipment. Nearly 40 tons of special 
formula stainless steel renders the handling of 
the safe deposit boxes a cleanly process. The 
grease which has been the usual safeguard against 
rust is eliminated, and untarnished surfaces are 
maintained without inconvenience to patrons. 
Two electrical systems protect the vaults, while 
a sound accumulating system provides a third 
mode of safeguarding against attack. The in- 
dividual booths of the safe deposit department 


Boiler Feed Water Heater in Foreground 
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Sat Dep sit Vault Door Closed Sale 


so equipped that a record of each booth’s cash 


tenancy and an inspection after every occupancy _ level. 





Deposit Vault Door in Open Position 


and securities is on the second basement 
In this vault are held also those securities 


insure the safety of valuable papers over- entrusted to the safekeeping of the bank and those 


looked by patrons. The vault for the bank’s own _ in the custody of the corporate trust department. 


Date Deposit Vault Note Special 
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CONSTRUCTION AND EQUIPMENT OF THE ATLANTIC CITY 
,.CONVENTION HALL 


BY 


SAMUEL L. WARE AND D. D. EAMES 


Editor's Note. The portion of this article 
which deals with construction ts taken from the 
. paper by Samuel L. Ware, who was formerly in 
charge of engineering in the architectural depart- 
ment of Lockwood, Greene & Co., Boston, pre- 
Se nted before the Designers’ Section, Boston So- 
ciety of Civil Engineers. The portions of the 
article treating of the heating and ventilating sys- 
tems, boiler plant, fire protection, etc., 
ten by D. D. Eames, engineer with Lockwood 


were writ- 
Greene Engineers, Ine. 


N order to maintain her prestige as one of the 

foremost convention of the country, 
\ilantic City is building the largest auditorium 
in the world. This municipal project will have 
cost when finished about $10,000,000 and will ac- 
commodate 40,000 people. The building occupies 
a block fronting on the Boardwalk. It is located 
midway between the two principal groups of the 
The structure is 350 
feet, 


cities 


largest and newest hotels. 
feet wide and has an average depth of 6621% 
occupying the entire block. 
Design and Construction. 
rium floor is 350 feet wide and 450 feet long. 


The main audito- 
It 
has balconies on three sides and a stage on the 
fourth. 
auditorium, and are so planned that there will be 
15 feet clear height underneath them, thereby af- 
fording ample space for exhibition over the entire 
auditorium floor, In addition to the main audi- 


These balconies project 38 feet into the 


torium there is a large hall, 130 by 185 feet, on 
the second floor in the headhouse of the building. 
This hall can be used for smaller conventions, art 
exhibitions, banquets and dancing. It has a seat- 
ing capacity of 5,000, and includes a stage, a 
large balcony, and a small musicians’ balcony. 
There are committee and retiring rooms at each 
end of this hall. On the Boardwalk side of this 
hall there are full height bronze doors and win- 
dows opening out to a loggia 12 feet in width 
The outer side of the 


loggia consists of a series of arched openings. 


overlooking the ocean. 


On the Boardwalk level an arcade has been ar- 
ranged across the front of the building. Along 
this arcade are located 14 shops faced with mar- 
ble and trimmed with ornamental bronze. In the 
center is a large ornamental entrance, 50 feet in 
width, leading to the main auditorium. This en- 
trance lobby has walls of limestone with a vault- 
ed ceiling of (Guastavino tile. Corridors lead 
from it and connect with ramps leading to the 
lower and upper levels of the balcony of the audi- 
torium. There under the entire 
At the front of the building there are bath- 


is a basement 
area. 
houses with entrances under the Boardwalk lead- 
ing directly to the beach. Space has been pro- 
vided on the ground floor to accommodate 400 
automobiles. One-way traffic is provided for by 
means of a ramp entrance on Georgia Avenue 


leading from the street down to the ground floor, 
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Erecting the Huge Trusses of the Main Auditorium 


with a similar exit opposite, on Mississippi Ave- 
nue. This will allow guests at conventions to ar- 
rive and depart without confusion of traffic. Plat- 
forms ramping up from the Boardwalk grade ex- 
tend the full length of the two sides of the build- 
ing, and serve as exit areas to the auditorium. 

The exterior wails of the headhouse are of 
Indiana limestone backed up with 8 inches ot 
solid brick and 4 inches of hollow brick supported 
on a steel frame. The remaining portion of the 
building is faced with a buff brick. The exterior 
design is a modern adaptation of the Romanesque, 
incorporating therein the spirit of Atlantic City. 
The building is of first class construction 
throughout, short span concrete slabs with steel 
frame. The basement floor is built at the level 
of the ground water, grade +2.0. The grade of 
the ocean adjacent to this site is zero for mean 
low water and +3.5 for mean high water. The 
maximum grade of the ocean recorded in the 
most severe storms has been +10.0. The con- 
struction of the basement and the boiler room, 
which is 15 feet below the basement, was de- 
signed for a full hydrostatic pressure, with water 
at +5.0. 

The character of the soil is a fine sand extend- 
ing to an unknown depth. The foundation was 
built on 20,000 piles 30 feet long with a mini- 
mum. butt of 12 inches. 
piles was taken as 15 tons. This capacity was not 
derived from any formula, since in this soil it is 


The capacity of the 


impossible to drive piles to resistance; 15 tons 
per pile was established by previous load tests. 
There have been many buildings built in this 
vicinity on spread footings, but it was considered 
advisab’e in this case that piles be used, as the 
beach at this particular locality is building up 
from year to year, and the level of the ground 
water is likely to change. In order to eliminate 
hazard of settlement by the lowering of the 
ground water grade from any cause, It was 
deemed wise to use piles. Piles were driven by 
water-jetting to within 2 feet of their final posi 
tion. A day or more was allowed for the sand to 
settle around the piles, and then they were driven 
the last 2 feet by steam hammers. This eliminat 
ed the possibility of there being water or air 
pockets at the Lips of the piles. In order to lower 
the ground water for the excavation of the base- 
ment and for pile driving work, a wellpoint sys 
tem of piping was installed over the entire site. 
The natural grade of the site was +10.0. Two 
thousand feet of main 6-inch pipe were laid on 
the four sides of the site, with 20,000 feet of sec 
ondary lines of 3-inch pipe. 

During the excavation of the boiler room, 
which is 25 feet below the street, two levels and 
in some cases three of wellpointing were neces 
sary in order to efficiently operate the pumps. 
Piles were spaced 2 feet, 6 inches on centers. No 
trouble was experienced in accurately spacing the 
piles and driving them straight by the water- 
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jetti method in the type of soil encountered. 


ng 
The basement or ground floor was designed for 
a 125-pound live load and a hydrostatic pressure 
of 3 feet at the level of the floor. The construc- 
ion consists of concrete beams and slabs. ‘The 
beams were tied to the concrete mats of the pile 
foundations by hairpin dowels in order to help 
resist the hydrostatic pressure. Wood forms were 


¢ 


used for the beams.. The sand was properly 


vraded between beams and acted as a form for 
the concrete slabs. Beams and slabs were poured 
n one operation. Hydrolithic waterproofing was 
ipplied over the entire basement. No expansion 
joints were used. Special care was employed at 
good bonding of con- 


> S 


pouring joints to insure 
cret lhe floor was heavily reinforced for tem- 
perature, and has thus far shown no visible 
cracks. The boiler room was one of the most 
difficult parts of design and construction in the 
entire project. The boiler room floor grade 1s 
—15.5, with a calculated hydrostatic head of 20 
feet, 6 inches. The action of the fine sand satu- 
rated with water proved to be of such instability 
that the boiler room might as well have been 
built in the ocean, except for the use of the well 
point system. \Vhen the water was lowered ta a 
sufficient depth by use of the wellpoint’ system, 
the sand was easily handled and would stand 
without shoring to a height of from 15 to 20 feet. 
lhe boiler room was large, and there were few 
interior points of support available ta resist the 
hydrostatic pressure. It was necessary to build 
a /-foot slab to resist most of this pressure by 
its own dead weight. It was found by tests that 
the piles exerted an appreciable resistance.to up- 
lift Chis resistance was not figured in the cal 
culations and was considered only as a factor of 
satety. [lere again no expansion joints are made, 
and large percentages of temperature steel were 
used. Steel reinforcement for the basement, the 
walls and the boiler room amounts to 1,500 tons. 

(Concrete walls are used up to the level of the 
main auditorium floor, grade 18.0, and in the 
headhouse portion to the Boardwalk grade. The 
superstructure consists of the first, second, third 
floors and roof of the headhouse, gradés 18.0, 
36.0, 48.0 and 62.0, respectively, the main audi 
rade 18.0, with side baleonies.- All 


curtain side walls are supported by steel columns 


torium floor, g 
and spandrels, and the main roof of the’ audi 
tori1um 1s supported by ten pairs of three-hinged 
arches The floors. of the headhouse have no 
special features except for a few trusses which 
support the main ramps and upper and lower 
levels of the end balcony of the main auditorium. 
These trusses were built up of “C. B.” sections 
(Carnegie beams ), and this is probably one of the 
first instances of their use in trusses, 


lhe cast steel pedestals supporting the main 
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auditorium roof trusses rest on + x &-foot con- 
crete piers which are 20 feet high, the tops being 
2 feet below the auditorium floor. The ties for 
the bottom pins of the auditorium trusses form 
a part of the first floor framing. The truss ties 
were designed for a 270,000-pound tension plus 
the bending stress from the dead and live loads 
of the floor. Particular study of the splices was 
made by the fabricators of the ties of the trusses 
because of their excessive length. They furnished 
sub-punched tie plates at the third points so that 
they could be adjusted in the field and drilled to 
fit. These ties in all cases run over the tops ot 
one-story columns to avoid tension in rivet heads. 
They also furnished '%-inch filler plates for con- 
nection angles for adjustment in erection in other 
places. The ties were designed for a low com 
bined stress in order to obtain a low strain. It 
so happened in the process of construction that 
the floor steel was c:é pletely riveted and the con 
crete poured before the load of the truss was 1m- 
posed on the ties. It was found that when the 
ties assumed the stress of the truss load, move- 
inent was experienced at the roller end of the 
truss; 4 inch was found to be the maximum. 

leaving the-construction of the auditorium for 
a moment,:attention is called to the end walls of 
the auditorium, The tremendous wind pressure 
ot these end walls was a special problem to meet. 
On the front walls the vertical columns were sup- 
ported at the-bottom at the grade of the head- 
house roof, and the top at the bottom chord of 
the main auditorium trusses. The bottom re- 
action of the wall columns was transferred to the 
row of columns at each end of the ball room of 
the headhouse by a flat truss in the plane of the 


headhouse roof, and in turn transmitted by por-- 


tal braeing to the foundation. The wind pres 
sure of the Pacific Avenue wall of the audi- 
torium was taken care of in a similar manner 
Cross- bracing tstead of portal ‘bracing was 
used in the row of columns each side of the 
stage to carry the wind loads down to the foun- 
dation. The main auditorium trusses were of a 
three-hinged type, 334 feet,.3'4 inches.pin to pin 
with a rise of 136 feet, 43 inches. They had a 
7-inch diameter crown pin and an &8!'4-inch_ Lot- 
tom pin. The chord members were of a tee sec- 
tion with an 18-inch stenr plate, two 8 x & angles, 
and one or more 18-inch flange plates. The com- 
pression wéb members at alternate panel points 
where purlins occurred consisted of four angles 
and two angles at intermediate panel points. Ten 
sion web members consisted of two angles. The 
tee section type of chord worked out very satis- 
factorily. The use of large gussets was eliminat- 
ed, and use’of secondary stresses was minimized 
Fhe general shape of the truss is a curve, and it 
is made up of a series of straight members chang- 
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Interior During Construction 


ing direction at alternate panel points where 
No abutting compression men 


bers were employed, the transmission of stress 


splices occur. 


at all points being done entirely by rivets. One 


1 rivets were used at the truss joints and 7x 


11) 
Lik 


| 
inch rivets for bracing connections. Here again 
particular care was taken by the fabricators in 
the manutacture of these trusses. All materials 
of the trusses were sub-punched inch smaller. 
Half of each truss was laid on the assembly racks 
o ordinates of the curvature, bolted together and 
properly reamed to size. For ten pairs of trusses 

is realized that this work involved the setting 
up and assembly of 40 units. 
r to the former mention of the end 
walls of the auditorium, the top support of the 
wall columns was provided with a sliding con 
nection to the bottom chord of the end trusses. 
hese sliding joints allowed horizontal and ver 
tical movement between the tops of the columns, 
which were embedded in the brick wall, and the 
truss chords, which are free to move under vary 


Ing temperatures. It is to be realized that the 
usses, wind bracing and cross bracing between 
pairs of trusses are independent of all other steel 
‘ 


framing and brick walls. At the intersection of 


he walls and the ceiling soffit of the trusses, 


joints ot copper sheets were installed to allow 


lor movement at these points. The trusses were 


Showing Movable Scaffolding 


designed in pairs 10 feet on centers and the pairs 


49 feet, 2 inches on centers. Purlin trusses 39 


feet, 2 inches long and 3 feet, 6 inches deep are 
spaced 24 feet on centers and come at ever\ other 
panel point. Jack rafters, 15-inch I-beams, are 
framed to the purlins at the third points. Second 
ary 7-inch channels, 6 feet on centers receive 
the 3- 

In order to provide lateral support for wind 


inch solid gypsum roof slab. 


pressure at the upper ends of the columns in the 
end walls of the auditorium, where the sliding 
joints occur, two sets of cross bracing in_ the 
plane of the upper chords of the trusses were 
employed in the first and fourth bays at each end 
ot the roof. each set is destined to take halt 
wind load of the upper portion of the 
It was afterwards deemed advisable to install for 
erection purposes additional cross bracing 1n thi 
second bay from each end of the roof, thu 
taining a system of bracing approximately 


feet in depth for the first three pairs of trusses 


erected. Wire guvs were used and maintained 
until these first three pairs of trusses were erected 
and riveted, and the cross bracing 30 per cent 


riveted. This bracing consists of 6 x 4+ angles 


] +} ] 


flush with the plane of the roof and spliced w 
‘a Si aN ae a i ee i oe el 
gussets at the mtersections OT the Jack rafters ane 
the truss chords. 11 interior bracing é 
pairs of trusses consists of one 3 x 3 x 
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angle for tension and two 5 x 3% x 43 angles tor 


eompression members. This cross bracing oc- 
curred in the horizontal planes of top and _ bot- 
tom chords of the trusses and in vertical planes at 
every panel point. Six towers were used for the 
erection of the trusses. Trusses were assembled 
in place in 24-foot lengths and bracing connected 
as the work progressed. They were completely) 
riveted to within eight panel points of the crown 
pin, the remainder being half bolted and half 
pinned and all the bracing bolted before the erec- 
tion towers. were removed. 

The only point of deflection necessary to ob- 
serve was at the haunch of the truss, at which 
point there was allowed a clearance between the 
The deflection 
of the trusses at the haunch point for the dead 


auditorium wall and the trusses. 


load was figured to be, by the method of internal 
work of distortion, 2 inches. Careful tests were 
made during the erection of the trusses. Three 
measurements were taken, first with the weight 
of the trusses alone, second with the filling-in 
framing of the roof, and third with the roof cov- 
ering of 3-inch gypsum. These measurements 
averaged 1!2, 134 and 2 inches, respectively, thus 
indicating that the theoretical deflection checked 
with the actual. 

The heating and ventilating systems, par 
ticularly the ventilating of the main auditorium, 
furnished a problem of unprecedented size. This 
is indicated by the number and capacity of the 
fans which it was considered necessary to install, 

1060 fans supplying a minimum of 746,000 
cubic feet of fresh air and exhausting 1,140,000 
cubic feet of vitiated air. ‘All the fresh air ts 
heated by indirect heaters having an aggregate 
surface of about 44,000 square feet. In addition 
to the indirect heaters, there are 16 window type 
unit heaters and ventilators for entrance vesti 
bules, and a total of 30,000 square feet of direct 
radiation, 

he ventilation of the auditorium was designed 
on the basis of upward air movement. In order 
to understand the arrangement of the apparatus 
to give this circulation, some features of the de 
The root 
of the auditorium is supported on ten double 


sign of the building should be known. 


trusses spaced 49 feet on centers, each truss con 
sisting of two members on 8-foot centers. These 
trusses are in the form of three-hinged arches 
spanning 330 teet and weighing 220 tons to each 
pair. The trusses rise vertically for about 70 feet 
before curving toward the center of the building. 
\t this elevation, space was available for fan 
rooms, and the main supply and vent fans are 


1 


located here. here is accordingly at each truss 
on both sides of the building, 70 feet above the 
street, a double fan room, one part containing a 


fresh air fan and heaters, and the other dan ex 
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haust fan. The fresh air supply is drawn through 
a circular opening in the outside wall about 75 
feet above the street, passing through the indirect 
heater and into the fan. 
over the space between the truss members and dis- 


The fan stands directly, 


charges vertically downward, utilizing the space 
in the truss as a duct. At the level of the balcony 
Hoor the truss is baffled off and the air diverted 
into ducts terminating in grilles along the edge 
of the balcony and along the side wall of the audi 
torium below the balcony. The supply fans, 16 
in number, are of 31,000-c.f.m. capacity, double- 
width, double-inlet, silentvane type, operating at 
382 r.p.m,.. with 10 h.p. variab‘e speed, remote- 
control motors and texrope drives. The vent fan 
in the other part of the truss fan room draws its 
air from the truss space as does the supply fan, 
but it extends above the fan room level, in the 
ceiling of the auditorium. 

In the sides of the beams formed by the trusses 
there are openings, some of which are used for 
lighting apparatus and others for inlets from the 
auditorium to the vent duct. The vent fans, 18 
in number, are of 40,000-c.f.m. capacity, double- 
width, double-inlet, multivane type, operating at 
162 r.p.m. with 71% h.p. variable speed, remote- 
control motors and texrope drives. The vent 
fans discharge through pent houses on the roof 
behind the parapet wall. In addition to the main 
vent fans there are two 5,000-foot propeller fans 
at the peak of each truss exhausting directly from 
the top of the room. These fans have constant 
speed, remote-control motors and are considered 
an important feature in the proper ventilation of 
the auditorium, particularly for the summer. Re- 
circulating arrangements are provided for - the 
fresh air fans so that ordinary heating operations 
These main 
auditorium supply and vent fans, as here de- 
scribed, constitute the major part of the heating 
and ventilating equipment. 


will be. on an economical basis. 


It is of great impor- 
tance that the ventilation and temperature be 
properly controlled, because the success of a con 
vention is largely dependent on physical comfort. 

The ventilation of the exhibition and garage 
space in the first story below the main auditorium, 
presented a considerable problem on account of 
the large amount of automobile engine exhaust 
The data ob 
tained during experiments for the Holland Tun 


and the relatively low headroom. 


nel were used as the basis for determining suit- 
able quantities of air supply and exhaust. The 
fan rooms are adjacent to the outside walls. 
There are two fresh air supply fans with heaters, 
each fan being of 40,000-c.f.m. capacity, multi 
vane type, double inlet, double width, 206 r.p.m. 
with 15 h.p. variable speed motor. These two 
fans are on opposite sides of the room, draw their 
air from above the marquise, and discharge into 
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Pouring Concrete 


transverse ceiling ducts connecting in the center 
of the room to a longitudinal duct which is 40 
feet wide by 2 feet deep. It could not be made 
deeper on account of restrictions of headroom. 
Outlets into the room are in the bottom of this 
duct The exhaust fans are 
11 in number, 6 in fan rooms along Mississippi 
\venue, and 5 along Georgia Avenue. Each of 
these fans is a single-inlet, single-width multivane 


at regular intervals. 


of 12,000-c.f.m. capacity, drawing direct from. the 
side of the exhibition room, through grilles near 
the floor 

lhe ball room supply fans are three in num- 
her, located in the space above the loggia and dis- 
charging into the room through grilles along the 
edge of the balcony, in the columns along the 
loggia side, and under the stage. One of these 
fans is of 25,000-c.f.m. capacity, and the others 
are of 28,500-c.f.m. each. There are five vent 
fans each of 15,000-c.f.m. capacity exhausting 
through 50 small arched openings around the up- 
per part of the room, these openings being pro 
vided with pneumatic dampers with remote con- 
trol. There are also in the ball room about 2,700 
square feet of concealed direct radiation. 

The boiler plant is located near the 
\venue corner, occupying a de- 
floor, with the 
ind the electrical equipment room. 


datum is El, 


Pacific 
ind Georgia 


pressed 


section of pump room 
\tlantice City 
0.0 for mean low water. Mean high 

4.83. The ground floor of the con 
vention hall is El. +2.0, the auditorium floor FI. 
~18.0, and the boiler room El. —15.0. The boiler 


room extends up through the ground floor to the 


water 1s FE], 


uditorium floor level, thus having a total height 


4 ,> e ry . - . 
Jt 99 teet. The excavation for the boiler room 
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Foc tings over Piles 


is the largest and deepest of any building in -\t 
lantic City, and was protected and kept dry dur 
\ll con- 


water 


ing excavation by a wellpoint system. 
high been 
proofed, and every precaution was taken to pre 


crete below water level has 
vent any puncturing of the membrane by equip- 
ment supports or anchors. Under the boilers, the 
waterproofing is protected against the heat of the 
furnaces by hollow tile floor construction, through 
which air will circulate when the boilers are oper 
ating. The anticipated maximum load on the boil 
er plant is about 3,500 boiler h.p. This load will 
be reached only a few times a year, and it 1s 
planned to carry it as a high overload on_ the 
boilers, thus conserving the investment for boil 
ers and boiler equipment. Three water tube boil 
ers have been installed, one of 270 h.p. size and 
two of 610 h.p. each. 


tended to carry the summer load, providing steam 


The smaller boiler 1s in 


for heating water and other building services. .\1I 
three boilers. at about 225 per cent of rating wil! 
carry the winter peak. 

uel oil is received in tank cars and unloaded 
by gravity into the storage tanks buried under the 
platform on the Georgia Avenue side. An exca 
vation has also been made for coal storage 1n 
case oil should at any time cease to be available 
(il was chosen as fuel for this building after 
thorough consideration of its relative costs and 
advantages as compared to small size anthracite, 
which is the fuel generally used in Atlantic City. 
The oil burners are of the steam atomizing type, 
two burners for the small boiler, and six for each 
large boiler. They have full automatic control 
for oil, 


at 100 pounds pressure. Feed pumps are duplex, 


steam and air flow. The boilers operat 
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piston pattern, two size 12 x 8 x 12 and one size 


I 
7!'4x5x6. The feed water heater is a combina- 
tion open heater and receiver, having storage ca- 
pacity for 1,800 gallons of water. The fuel oil 
pumps are duplex steam pumps with exhaust 
steam oil heaters. As.a starting-up unit an elec 
tric pump and electric oil heater are provided. 
reed furnished for 


each 


water controllers have been 


boiler, and excess pressure governors for 


each feed pump. Instruments in the boiler room 
include fuel oil meters, recording and integrating 
flow meters, and 2-point draft gauges on each 
boiler, and feed water thermometer. 

Steam Distribution and Control. The steam 
distribution from the boiler room to the building 
is accomplished by an 8-inch high pressure steam 
loop, making the circuit of the entire first story. 
each 
steam supply connection to this loop, with reduc- 
ing valve 


The unit 


indirect heater for the auditorium has a 


at the heater for 15 pounds’ pressure. 


heater and direct radiator systems are 


g each with its re 


divided into three main groups, 
ducing valves and low pressure mains. Returns 


ire collected in three pump rooms located as 


nearly centrally as possible to the group of ra- 


diators served. Each pump room contains two 
motor-driven vacuum pumps and two condensa 
tion return pumps. The vacuum pumps discharge 
into the receivers of the return pumps, which are 
vente 1, and these discharge back to the feed water 
heater at the boiler room. 
Temperature Control. 
tem of temperature control has been provided ap- 


\ very complete sys- 


plying to both the direct and indirect heating sys- 


~ 


tems. Use is made of a method for controlling 
the main auditorium temperature and for keeping 
from the 


alternate blasts of cold and warm air 


fresh air fans. Eight compound thermostats are 
provided, two on each side wall, two under the 


musicians’ balcony, and one at each side of the 


These thermostats control individual and 
In addition to 
provided two 


nlot duct 


stage. 


In some Cases groups of heaters. 


the room thermostats there are 


intermediate acting ] thermostats 
1 


acting on the diaphragm valves of the fan heaters. 


point 


During the warming-up period the room thermo 


stats are in control and the duct thermostats in 


active. When the hall reaches the desired tem- 


perature, the room thermostats act to close the 


] aC oI . ] . e . ‘7 2 . . 
I agm al i es ‘ S 
diajfiragm valves on the heaters Che control 1 


then automatically referred to the duct thermo- 
Stats, 
prevent the air 


termined 


which by controlling the diaphragm valves 
from dropping below a_prede 
air temperature. 

Control of the heating and ventilating systems 
first, the engineers’ 


the 


is centralized at two points, 


room, adjacent to the boiler room, controllit 


ig 
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auditorium, garage and other departments in this 
end of the building, and second, the utility roon 
near the Boardwalk end, controlling the ball room 
and front portion of the building. The remote 
control switches on supply and vent fans and the 
pneumatically controlled dampers are centralized 
in these rooms. An electrically operated tempera 
ture: indicating system enables the operator to de 
termine instantly and at any time the tempera 
tures at 117 locations within the building, thus 
making possible an intelligent manipulation of 
features. 

Fire protection equipment consists of auto 


the control 


matic sprinklers with hose standpipes and root 


nozzles. The primary water supply is the city 
water system, and the secondary supply a 150,000 


gallon reservoir adjacent to pump room and 


12,000- and 20,000-gallon elevated sprinkler tanks 
in the Boardwalk and Pacific Avenue ends of the 
building. Automatic sprinklers are provided for 


the entire first story, for all store basements, 


and. ball 


dressing 


storerooms, auditorium room, 


stages, 


proscenium arches, and and choru 


The 


system is 40 pounds, but the residual pressure 1s 


rooms. static pressure on the city wate 


only 15 pounds. Neither of these pressures is 
sufficient to supply water to the sprinklers in the 
higher parts of the building, and consequently the 
automatic fire pump now to be described is neces 
sary to make the primary supply available at these 
heads. <A cast iron main, of partly 8 inches and 
partly 10 inches, was laid in the streets forming 
a loop around three sides of the building, and 
connected to the city mains through check valves 
at three points. 

wo 1,000-gallon Underwriter pumps are lo 
cated in the pump room near the boiler room and 
adjacent to the reservoir to which their suction 
pipes are connected, One pump is a motor-driy 
en, centrifugal unit, and. the other a duplex re 
ciprocating pump size 18 x 10 x -12 with an 


auxiliary pump size 414 x 234 x 4, both 


4 with 
automatic governors. The auxiliary pump oper 
of its 


full pressure on the 


ates under control governor to maintain 


system up to the highest 


sprinklers. If a sprinkler head should open or 
any flow of water occur beyond the capacity of 
the auxiliary pump, the main pump will imme- 
diately start up, and its 1,000 gallons per minute 
capacity would be available. The fire pump sup 
ply reservoir is kept full by a 6-inch pipe with 
float valve direct from the City 


he ( 


designed by the 


water mains. 
onvention Hall with its equipment was 
. \rchitectural and Engineering 
Departments of Lockwood, Greene & Co., Inc., 
Walter W. Cook, Chief 
H. Nelson. of 


\rchitect, and Alexander 


\tlantic City, Associated Engineer. 
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PART III 


N the new type of building finance, stocks con- 

stitute an important feature. Stocks, particu- 
larly. common stocks, are a much more variable 
and difficult factor to deal with than’ bonds, and 
in order to sell stocks effectively, and bonds: too 
for that matter,—to the public, a quick, active, 
and free market, such .as only a securities ex- 
change can provide, is necessary. This is one of 
several reasons that have prompted the Real Es- 
tate Board of New York to establish a special 
exchange for dealing in real estate securities of all 
types. The term “real estate security” will. be 
broadly interpreted, and will include real estate 
stocks: and bonds of various classes and other 
securities based on real estate properties or on 
real estate business, or on the financing of real 
estate transactions. It is expected that the new 
exchange will be open for business by ¢ \ctober 1, 
1929, and earlier tf possible. The exchange will be 
located in the New York Real Estate Board build- 
ing at 12 East 4Ist Street, just off Fifth Avenue, 
where the executive offices of the Real Estate 
Board are located. There will be 250 seats sold at 
$5,000 each, with vearly dues of $300 per seat, and 
it is expected that all seats will be sold before the 
exchange opens. 

These seats have been taken up largely by asso- 
ciates Of most of the large real estate offices, and a 
number have been bought by associates of houses 
represented on both the New York Stock Ex- 
change and the New York Curb Market, and by 
individuals connected with various financial, con- 
struction, promotion and other interests allied to 
real estate.. A constitution has been drawn up 
modeled ‘closely on that of the New York Stock 
Exchange, and the same high standards which 
that body has established to insure the financial 
responsibility of brokers ‘and strict honesty in 
trading, will prevail. A schedule of Commissions 
on sales of securities has been established, of 
which these charges to non-members are sam- 
ples: (1) On bonds,—not less than $2 per $1000 
par value. (2) On stocks,—a sliding scale, in- 
cluding not less than 714 cents for stocks selling 
between $1 and $10; stocks selling between $25 
and $50, not less than 15 cents; and not less than 
20 cents for stocks selling between $75 and $100, 
crc, 

To the company whose securities are listed, a 
charge will be made of $100 for each $1,000,000 
or portion thereof of each class of security in- 


cluding stock of the par value of $100 per share, 
or where stock is of a par value less than $100 
per share or shares without nominal or par value, 
$100 for each 10,000 shares or portion thereot 
There will be no ticker service. A price board will 
be maintained on the floor of the exchange, on 
which will be shown quotations of previous 
closing prices on securities, last sale, and also the 
number of the post at which the security is traded 
in. The brokers’ offices will obtain these price 
quotations by telephoning in to the exchange. 
The New York Stock Exchange has generously 
placed at the disposal of the new exchange full 
information as to its own workings and _ policies. 

\mong all these innovations of new finance the 
establishment of this real estate exchange is the 
most unusual. Its sponsors feel that not only will 
it benefit real estate generally, but that in several 
respects it wil] become an essential part of real 
estate and construction finance. It should aid in 
keeping real estate up to date and in making the 
necessary adjustments to financial developments 
since the war. No effort is being spared to make 
the project a success; it has the backing and 
good will of powerful real estate and construction 
interests of New York, and influential men in 
the New York Real Estate Board are making 
themselves personally responsible for the success 
of the undertaking. Architects who are interested 
in construction finance may find it advisable 
to watch the success of the real estate exchange. 
\ full understanding of its success requires more 
than a knowledge of its mechanical function in 
real estate finance. One should grasp the economic 
function of a securities exchange in the industry 
of today: 

But why, it may be asked,.is a new exchange 
necessary in New York, where there are already 
\\ hy not 
use these exchanges in some such manner as was 
illustrated in the case of the U. S. Realty & Im. 
provement Company and the other real estate 


three great general securities markets ? 


companies? The answer is that the exchanges 
dealing with general securities of New York now 
deal in such large issues that the average real 
estate issue, placed on a single building, and of 
less than $1,000,000 in amount, is too small to be 
handled by them to the best advantage. There 
are few companies left on the “big board” with 
common stock issues of less than 1,000,000 shares. 


Only a huge corporation, such as the U. S. Realty 
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& Improvement, which is developing a chain of 
properties for which it needs constantly millions 
ot fresh capital, can make the best use of the New 
York Stock Exchange. And we have seen how 
LU. S. Realty, in conjunction with the National 
City Bank, employed the over-the-counter market 
to float the issue of approximately $4,000,000 on 
the Beaux-Arts Apartments building. On_ the 
“big board,” the common shares of the gigantic 
Equitable Building on lower Broadway, Manhat- 
tan, and the bonds of the similarly large Drake 
Hotel, of Chicago, stand almost alone. 

The Curb Market, likewise, deals chiefly in 
large issues of expanding companies, generally 
new issues, many of which, after a process of 
“seasoning,” find their way eventually to the 
Stock Exchange. We have seen how most of the 
group of newer real estate development companies 
herein described, and their construction subsidi- 
iries, have used the Curb Market for their shares. 
\s regards the over-the-counter market, it 1s true 
that a rather smali number of the largest mort 
gage bond issues, based on well known huge build 
ings, have a market there, but even these large 
from the point of view of the 
building industry, 


issues,—large 
seem insignificant in size and 
) \lso, another 
drawback is that the big Wall Street investment 
houses are not much interested in an issue of less 
than $1,000,000. They are organized to handle 
larger issues, preferably of $10,000,000 or more. 
The smaller Wall Street houses which will accept 


are easily overlooked by the public. 


the small real estate issue lack the widespread dis- 
tribution of their large rivals, and their selling 
costs are likely to be comparatively high. Real 
estate, therefore, needs its own securities ex- 
change where its smaller issues of $1,000,000 or 
less will not be dwarfed. 

\rchitects outside New York might consider 
the possible value to the building industry of the 
stock exchanges in the other large cities of the 
country, Chicago, San Irancisco, Los Angeles, 
Boston, Detroit, Philadelphia, etc. kor market- 
ing comparatively small security issues based on 
local or regional real estate enterprises, these re 
gional securities exchanges might be much more 
effective than the huge New York general se 
curities markets. They follow the same strict 
standards as the New York Stock Exchange, and 
like it, are constantly growing in importance. 
Though | am not familiar with these exchanges 
outside New York, it would seem reasonable to 
suppose that their governing boards would be only 
too glad to cooperate with the local building in 
dustry in encouraging the listing of its securities. 
Individual building organizations might seek a 
listing tor their issues, or the leaders of the local 
building imdustry might consider an approach 


modeled 


somewhat on the action of the Real Es 





tate Board of New York in establishing its own 
exchange. In localities where this does not seem 
practicable, the leaders of real estate and con- 
struction interests, including the architects, might 
actively sponsor a special section of real estate 
securities in their local stock exchange. 

lor it is important to bear in mind that there 
are grave dangers in introducing to the public a 
large group of new “unseasoned” securities. A 
wild speculation, such as took place recently in 
the new aviation and amusement securities and 
in various 


“specialties,” is st ymething to avoid if 


possible. In real estate we have had quite enough 
of that sort of thing already. Anyone can think 
of certain nimble gentlemen who would be quick 
to seize the opportunity offered in the new finance, 
to unload bushels of worthless paper on the pub- 
lic. The building industry does not want a repe 
tition of the mortgage bond failures of a few 
ago. In fact, the sponsors of the New 
York Real Estate Exchange had just this condi- 


vears 


tion in mind when they decided to create a spe- 
cial real estate exchange. The fwilest publicity 
will be given to the finances of the companies 
whose securities are traded in, to aid the careful 
investor in picking out sound securities. 

We have seen how the New York Stock Ex 
change enforces a high standard of publicity as to 
the finances of the companies whose issues ate 
listed. This is the only means so far devised 
of protecting the individual investor and of re- 
ducing the evils of manipulation of security 
without inter- 
fering with a free market. The new real estate 
exchange will carry this principle even further 
in one respect, by 


prices as far as is_ possible 


subjecting, as a require- 
ment for listing, the real estate properties on 
which a security is issued to the independent 
appraisal of the exchange’s official appraisal com- 
mittee. This novel proposal has excited much in- 
terest. It does not mean that the exchange will 
endeavor to fix the price of a security by niaking 
public an estimate of the value of the property. 
That would interfere with a free market, and be- 
sides, since appraisal must be in some degreé a 
matter of opinion, there could be no assurance that 
the exchange’s appraisal, however expert, would 
be 100 per cent correct. What it means is that 
the exchange will not publish the appraisal but in- 
stead will make public the financial statement of 
the company applying for listing, and will announce 
that the properties of the company have been 
appraised. by the exchange’s committee on ap- 
praisal and have been judged suitable for listing. 
\nnual statements of the company’s condition 
will be required, and the company is. further ob 
ligated to report to the exchange any changes in 
its financial affairs which will modify the official 


appraisal. . These arrangements will aid the public 
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to establish fair prices for securities in trading. 

Such a standard of complete, periodic and re- 
sponsible publicity of finances may be painful to 
certain elements of the building industry, but it 
is in line with modern financial policy which 
recognizes that the investor has a right to know 
what he is buying. Organizations which wish pri- 
vacv for one or another reason are at liberty to 
avoid this real estate (or any other) exchange ; 
but it is possible that they will find it increasing- 
ly difficult to raise capital in other directions. 
' The new exchange 
will follow precedent in 
taking full precautions 
to ensure the financial 
responsibility of the 
brokers. Its committee 
on business conduct has 
the right to investigate 
the dealings, transactions 
and financial conditions 
of members and to ex- 
amine their books and 
papers at any time. This 
right the New York 
Stock Exchange’ exer- 
cises with greatest sever- 
ity. Recently it expelled 
a member because its 
auditors discovered that 
he had defrauded the 
government in filing his 
return. It 
was argued that such a 
man could not be trusted 


income tax 


with customers’ money. 


\Where transactions are 
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orphan” class, whose patronage the building indus- 
try has always sought. These influential New 
York realtors were alarmed at the disclosure of 
the conditions attendant 
large nationally known mortgage bond house not 


upon the crash of a 


many years ago, and they resented bitterly the 
very recent collapse of certain huge buildings, 

the financial collapse, of course, because the prop- 
erties were of the finest architectural standard and 
located,—but they could not 
stand up under the overload of inflated issues. 


were excellently 


All finance today places 
great 
collateral 


emphasis on the 
value of a 
security. In this connec- 
tion the promoters of the 
New York Estate 


Board were 


Real 
Exchange 
somewhat surprised at 
hundreds of 
letters from all sections 


recel\ ing 


of the country approv- 
ing their project soon 
after its announcement 
They looked into this 
aspect and discovered 
that both bankers and 
investors were impressed 
with the need for col 
lateral value in_ real 
estate securities, such as 
only a securities ex- 
change can supply and 
approve. 
example, that a man in 
Tulsa 
banker for a loan of 


Suppose, for 


approaches _ his 


\ Real Estate Exchange Might Market the Se 


closed by word of 
mouth,—although ‘‘com- 


parisons” posed Battery 


ot the records 
are’ made atterward to 
ensure accuracy,—the standard of honesty must 
be absolute for the protection of both brokers and 
the public. One clear case of crooked dealing or 
failure to live up to an agreement, and a man is 
done. As a result of this discipline, the New York 
Stock Exchange has not had a financial failure 
among its members in a couple of years,—a rec- 
ord that is not approached even by the banking 
systems of the country. 

Such, in general, are the plans for the new real 


estate securities exchange, designed to serve the 


needs -of the building industrv. Its backers have 


been considering the project for 14 years, when 


the idea originated in the desire to free the in- 
dustry from the grave abuses resulting from ex- 
travagant appraisals. this being the chief cause of 
foreclosures resulting in heavy losses to the pub 
“widow and 


Ic, particularly to those in the 


curities for a Huge Combination Store, Office 
Building and Apartment House Such as this Pro a 


Tower, New York 


Thompson & Chu: 


$10,000 to build himself 
home. He offers as 


security $15,000 _ par 


nn value of mortgage bonds 
issued on a big New York office building on Fifth 
\venue. But the banker is embarrassed to inform 
him that the bonds won't do because there 1s no 
quick, sure market to sell them in the event the 
loan turned “sour,” and in fact that there is no 
information available on which to form an opin- 
ion as to what the bonds are actually worth. So 
the bank cannot accept a good business deal, the 
inan can't build a home, and the building indus 
try loses a desirable customer,—all because the 
real estate bonds have no standing as collateral 
This is an illustration of the advantage of estab 
lishing col'ateral value in a security. Today loans 
made on good stock exchange collateral are con 

ing into favor for financing all sorts of business 


] } 
hOoan we 


transactions. Banks favor this type of 


cause it is by far the safest. 


to make, and one that is satisfactory to the cus 
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tomer. This is one reason why many investors 
favor stock exchange securities. 

It may also be said that the sponsors of the real 
estate exchange are alive to the implications of 
the new method of construction finance, and the 
radical changes in economic conditions on which 
it is based. “The day of the small real estate 
holding is passed,” is a statement they have made 
on several occasions. “We must take the public 
into the ownership of real estate. These buildings 
are getting so large that there is no other way to 
finance them.” A block building proposition be- 
comes a public affair because no one man or 
syndicate can swing it. Since there are always 
uses for the small building, the chain principle of 
ownership may find opportunity in that field, and 
create another demand for large-scale financing. 

his brings us to a brief consideration of the 
economic function of a stock exchange and its 
peculiar relationship to common. stock issues. 
especially is it necessary to form a clear idea of 
the difference between speculation “and invest- 
ment which will be considered later. This 1s 
essential in working out any specific plan of build- 
ing finance. It is well to avoid becoming involved 
in the present controversy over the unprecedented 
speculation on the security exchanges of the na- 
tion. The situation seems much too involved for 
an architect to understand, since some of the 
greatest financial authorities of the world are at 
odds over it. For this reason, architects should 
be on their guard against accepting uncritically 
the opinion that 1s now being expressed by some 
of the financial experts in the building industry 
to the effect that the money which the building in- 
dustry needs for mortgages and equities is being 
diverted to speculation in Wall Street. This 
diversion, it is argued, will injure the industry. 

Without attempting to solve such a_ knotty 
problem, it may be worth while-to point out that 
the situation in building finance discussed in these 
articles throws a different light on the problem. 
Briefly, we have seen how these new financial- 
construction organizations, like the Beaux-Arts 
Development Corporation-U. S. Realty-National 
City combination have gone into Wall Street, 
to the Stock Exchange, Curb and _ over-the- 
counter markets, and have there obtained their 
junior mortgage and equity financing much more 
easily, and what is even more important, they got 
all the money they wanted and got it on much 
more economical terms than were offered in the 
conventional method of building finance. I have 
not heard any of them complain that Wall Street 
speculation was strangling their business! 

lt is apparent that there are many reasons be- 
sides the alleged reason of get-rich-quick specu- 
lators which makes Wall Street attractive to the 
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public. As previously pointed out, the question 
of the investor, “What do I get out of it?” gives 
him control of the situation today. But the mat- 
ter goes even deeper. The claim is made that one 
of the controlling factors in the situation is the 
change of the American nation from a debtor to a 
creditor nation since the war. We now pie up 
surplus capital so fast that we must have a new 
and larger channel to conduct the flow of capital 
away from the many money tanks which might 
otherwise clog up and burst. The securities ex- 
change provides a needed safety valve, without 
which the surplus money might be employed in 
speculation in commodities, in both urban and 
farm lands, and in the over-expansion of indus- 
tries, with disastrous effects to general business. 
This is about as far as an architect can go. What 
ever be the truth to economic theory, there is.a 


very practical point for architects to take note, 


of in the situation. They should note carefully the 
growth of the security exchanges as a primary 
source of long-term capital, for no one can 
deny that long-term capital is what the building 
industry sorely needs. Nor can one deny the fact 
that the building industry generally has enjoyed 
the benefit of low-cost, long-term capital only on 
first mortgages. It has practically never enjoyed 
that advantage for junior mortgages and equity 
financing that other industries have. 

This brings us¢to the distinction between ‘in 
vestment and speculation. A delightfully amus- 
ing incident took place a few months ago when a 
prominent New York realtor, long noted for his 
promotion of sub-divisions, publicly attacked 
Wall Street for having diverted money from real 
estate investment into stock speculation! This is 
the view of a clever salesman, and the man who 
represents his own goods to be “investments” and 
the other fellow’s goods as “speculations!” But 
this emotional distinction is not of practical use 
in working out plans of building finance based on 
stock issues 

Without splitting hairs on economic theory, one 
may accept, as a good workable definition, the 
theory that investment means solely the purpose 
of conserving one’s principal, neither adding to 
it nor subtracting from it, but merely drawing 
interest thereon by lending it to someone else. 
Examples of investments are life -insurance 
endowment policies or savings bank accounts or 
very conservative first mortgages. Only on that 
basis can one be a pure investor. But the moment 
that one listens to that little devil Appreciation 
whispering in one’s ear, one becomes corrupted 
by speculation, and to the extent that one acts on 
his suggestions, one passes from the 100 per cent 
of security investment toward the opposite pole 
of 100 per cent of speculation; which is in the 
nature of gambling. 
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(on the other hand, it is only too evident that 
speculation can be excessive, particularly in the 
highly complex, delicately adjusted economic sys- 
tem of today. One may say that speculation be- 
comes excessive when the evil it works over- 
balances the good it does as an incentive to busi- 
ness activity. In that case speculation does be- 
come harmful, although the problem of how to 
deal with it practically seems almost insoluble. 

Understanding these principles is essential in 
determining the proper proportions of investment 
and speculation in working up plans for stock is- 
sues. The question is of course one of the amount 
of risk that seems reasonable in each case. Here 
one may accept the principle that the value of 
common stocks in the financial practice of today 
is likely to rest chiefly on intangibles. Common 
shares values are based chiefly on earning power 
and on public confidence in the management and 
in the competitive strength of the enterprise. For 
example, General Motors has great earning power 
and strength, but its “book value” is very low. 
U. S. Steel is also strong in earning power, but 
has high book value. On the other hand, most 
of U.S. Steel’s surplus is tied up in highly spe- 
cialized plants and equipment, and it is likely that, 
if the management failed to make a success of 
the steel business, no one could be found who 
would be willing to take over these plants at 100 
cents on the dollar. But with real estate stocks, 
we have seen that they can have great real liquid 
book value behind them in the form of fine real 
estate properties, and this should be a valuable 
investment advantage in this class of security. 
The “bonus” stocks, which were discussed in the 
last article, are very interesting in this connec- 


‘tion. When issued they represented nothing but 


expected appreciation in specific real estate prop- 
erties ; hopes of earning power, and of increasing 
equity value as mortgages or preferred stock were 
paid back. On the other hand, as an offset to their 
speculative character, those bonus shares cost 
nothing, and are a fairer type of investment than 
“watered” stocks for which real money is paid. 

Now, the point of this intangible nature of 
common stock is that a security exchange provides 
the only practical yardstick for appraising its 
values. The prices fixed in the trading represent 


t 


le consensus of the many different opinions of 
both public and experts as to the merits of any 
stock, or in other words, as to the future pros- 
pects of the real estate properties on which the 
stock is issued. Thus in its trading a securities 
exchange sets a flexible standard for appraising 
individual stocks and classes of stocks. 

This discussion of securities exchanges con- 
cludes the account of the new financial develop- 
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ments in the building industry in New York. 
How different is all this maze of ideas and 
methods from the good old fashioned plans of 
building finance! Actually, for years there has 
been only one plan in building finance. Set the 
equity and, that done, the choice of two or three 
possible mortgage alternatives became almost au 
tomatic! Such has been the formula for 50 years. 

But, from a historical point of view, the plac- 
ing of junior and equity financing on the basis of 
long-term security issues seems plausible. It 
merely completes the transition begun 40 or 50 
years ago when the existing elaborate system of 
first mortgage loans replaced the ancient practices 
of “private” finance. Up to that time the 
mortgage and title business rested chiefly in the 
hands of small individual capitalists, executors 
of estates, and brokers and lawyers acting for 
clients. It was costly, inefficient, none too respon- 
sible, and was not without its abuses. The needs 
of the building industry had grown beyond this 
small scale, uncertain traffic, and accordingly the 
first mortgage business was organized into a sys- 
tem of public large scale finance, operated by 
large mortgage and title companies, insurance 
companies, savings banks and building loan asso- 
ciations, all of which drew funds from the gen- 
eral public for first mortgages in almost un- 
limited amounts. But since that time nothing has 
been done for junior and equity financing. Now, 
after 50 years, that final step may at last be 
taken. If the movement continues, we may wit 
ness further changes in the first mortgage sys 
tem itself,—possibly greater flexibility and a ten- 
dency to obliterate the sharp lines of cleavage 
which now separate mortgages from equity 
financing. This latter change was made in the 
eaux-Arts financing, as has been described. 

The use of security exchanges may become of 
greater importance in finance. The trend of gen- 
eral finance today is to seek capital from the 
public as a principal source. Real estate, which 
has existed more or less as a world apart, with its 
own peculiar system and customs of finance, may 
not be able much longer to avoid the change. It 
may be obliged increasingly to compete with other 
industries for its share of the surplus capital of the 
\merican public in the public securities markets. 
The Real Estate Board of New York Exchange 
may prove a valuable aid in making the change. 

Such are the possibilities of an interesting and 
important situation, new and amazingly complex. 
One sure fact, however, stands out strongly in 
the uncertainty, like a tower. That is, the crying 
need of the building industry for the economy 
of long-term financing of junior mortgages and 
equities of buildings. 
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CONSTRUCTION CONTROL BY 
BY 


RICHARDSON 
MORTON C. 


L. M. 


MANAGER OF CONSTRUCTION, 


SHERE are three chief points of interest to 
‘| the man investing in construction,—tirst, the 
ethciency of the work as indicated by organization 
and method of construction ; second, the progress 
in time: and third, the cost of the work. In the 
case of a contract placed on the basis of price 
competition, once an award has been made, the 
method of operation is entirely in the contractor’s 
hands; the matter of time has been specified and 
is presumed not to concern the owner until the 
work is completed, and the cost is, as a matter of 
choice, entirely in the builder’s hands. On this 
latter point an owner buying a building in com- 
petition never knows what the work actually costs. 
On the other hand, where a contract is placed on 
a service basis and the builder is selected for his 
particular ability, while the control of the work 
and responsibility for it are necessarily in the 
hands of the builder, it is the owner's privilege to 
interest himself at all times as far as he may wish 
in following any phase of the construction. 

The contractor operating on a service basis 
naturally counts as his chief asset the good will 
of his clients, and accordingly he must make every 
effort to so handle his work that the owner will 
always find the work proceeding efficiently, with 
time and cost systematically controlled and peri- 
To attain this result, the ser- 
pay unusual attention to the 
selection of his field forces and to the organiza- 
tion of each contract ; he must carefully plan the 
progress of his work to coordinate the various 


odically recorded. 


builder must 


trades, and record progress in such a manner that 
the time status of the work will at all times be 
apparent ; and, what is of the greatest importance, 
he must systematically record and follow the cost 
aspect of the work from every angle to show at 
all times the actual cost as compared with the 
original estimate. Lecause the interests of the 
owner are paramount in fact as well as in theory, 
the coOperative aspects of the relation must be 
The 


carried out in every phase of the operation. 
owner’s viewpoint must never be lost sight of. 
Construction procedure, including the systematic 
recording of cost and progress, must be viewed 
through his eyes, all records be carried in such 
manner as to be clear to him rather than in the 
language of the builder, and a full record in clear, 
understandable shape always be available to him 
and to the architect who represents him. 

The application of these principles is illustrated 
in the description here of a construction opera- 
tion carried out on a service basis. The structure 
is that referred to in previous articles in THe 


4 


5 


1 


SERVICE CONTRACT 


TUTTLE COMPANY, BOSTON 

Forum, by Morton C. Tuttle (January, 1929), 
and Clayton W. Mayers of the Morton C. Tuttle 
Company, Boston (April, 1928), discussing re- 
spectively the advantages of collaboration of de- 
signer and cost expert and the application of this 
service in the preliminary stages of a develop- 
ment and prior to starting construction. 

The building taken as an example is a fireproof 
office building, three stories in height, of modified 
Georgian architecture, with a brick exterior. The 
entire structural frame of the building is of rein- 
forced concrete with no transverse beams. Rein- 
forced concrete slabs span across the building 
from side walls to longitudinal beams running 
lengthwise and located on the lines of the main 
corridor walls. 

Progress Schedule. The basic secret of suc- 
cessful construction may be given almost in a 
word; it is that of getting the right men and the 
right materials, in right quantities, at the right 
place at the right time. And the essence of all 
this rightness is time. Only systematic planning 
of a building operation before the work starts, 1n- 
cluding a thorough analysis and careful considera- 
tion of each operation involved, can assure com- 
pletion on a_ definite, date and 
guarantee a smoothly coordinated procedure from 
start to finish. Such planning in the case of the 
building under discussion is illustrated by the 
progress schedule produced herewith, showing the 
time status of the work on November 27, after it 
had been for This 
schedule is prepared under the direction of the 
Construction from comprehensive 


pre-arranged 


under way eleven weeks. 
Manager of 
records of past experience and is one of the first 
steps in starting the work, being preceded only by 
a preliminary survey of local conditions. The 
schedule is laid out on a printed form with as 
many columns as there are weeks in the course of 
the work, each column being headed by the month 
and day. The original schedule serves as a mas- 
ter sheet and is held in the Company’s home office. 
When completed and finally approved, a number 
of blue prints are made from it and sent to the 
field office. 
duty it is to record progress, fills in the schedule 
up to the current date, and after approval by the 


Kach week the field engineer, whose 


field superintendent it is forwarded to the Man- 
ager of Construction at the main office. He in 
turn scrutinizes the schedule and makes such sug- 
gestions as field conditions indicate. 

Every schedule is based on some one key point, 
which in this instance was an occupancy date of 
June 1, desired by the owner. This required the 
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delivery of the building approximately one 
earlier than the final date, to allow the owner suffi 
cient time to install furnishings and make such 
preliminary preparations as were necessary to as- 

The 


in this schedule is November 20, 


sure full occupancy at the desired time. 
secondary point 
hich date it 
crete frame of the building completed in order to 


h consequent 


mW was desirable to have the con- 


° 1 + : 
L\ nid severe weatner conditions, Wi 


1 


expense, that would undoubtedly be 


ifter that date, as the structure 1s 


New England. The 


from 


experienced 
located in 
schedule 
November 20, and 
subsequent operations laid out to show completion 
on May 1. 


It will be noted that this progress schedule lists 


irthern Was ac 


cordingly worked back 


‘VS 


the various main divisions of the work in the 


order of construction. These operations are num 
convenience ot 1 


ered. for reference, in the first 
lumi \nv scheduled item departing more than 
1 dai r two from schedule 1s indicated by a cross 
n the third column opposite the item. The fourth 
olumn is divided to show the percentage of com 
leat t | ++ ¢ : - artic ar ~! ¢ 
pletion of each item and 1s of particular value as 
showing at a glance those items which are com 


pleted and accordingly require no further atten 
tion, and the status of each uncompleted item 
> 1 


excavation, the first item in the schedule, was 


approximately on time and Was completed 


month» 





in slightly less time than had been anticipated. 
l‘ootings also were completed about as planned. 
In the case of foundation walls, however, excava- 
difficult than 
Was anticipated, with the result that this item was 


tion uncovered a more condition 
started three days late, and its completion extended 
one week beyond the planned time. This naturally 
delayed the erection of floor forms which, in the 
‘ase of each floor, were completed about one week 
Llowever, because 


he concrete 


later than had been planned. 
of the desirability of completing t 
frame as planned, the placing of concrete was 
iccelerated to show completion of each floor in 
five days rather than the ten days shown, with the 
that the 


later than planned. 


result concrete roof was in place only 


two davs 
It is particularly noteworthy that up to this 


point the 


progress schedule has served its purpose 
status of. each 


hown the 


he exact 


major operation, and in this case 


in indicating each week 
it has s 
steps necessary to bring the work up to time. 


No. 7, 


ft cr mncrete, but 


The removal of forms, covered bv Item 


1 


was delaved by the later starting 


the final removal was not of particular importance 
the first Story Was clear 


to permit the start 
ing of the brickwork. This brickwork was started 
on time and was immediately .followed by the 
frames in order to close in the 


The schedule at 


erection of window 


building as the work progressed. 
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this point shows granolithic work just starting, 
five weeks ahead of schedule. A reconsideration 
of this item showed the desirability of making an 
earlier start, since the completion of this item with 
the paving would also complete all the concrete 
work of the building. 

This schedule, taken at a later point in the 
work, would usually show more variation than in 
the earlier stages, due to the fact that it is more 
difficult to predict the exact progress of the work 
of equipment installation, which is usually sub-let, 
and of interior construction. It is accordingly 
necessary to pay much closer attention to time 
during the latter half of an operation than in the 
earlier stages. A copy of this schedule is sent 
each week to the owner and to the architect. It 
is also posted at the field office in order that the 
full field organization may know the rate of 
accomplishment. 

Purchase Schedule. (See page 250). Vrog- 
ress is directly dependent on delivery of material 
on definite dates, and accordingly the time of de- 
livery of each major item of material must be 
pre-determined. To accomplish this a purchase 
schedule, in form similar to the progress chart on 
which it is based, is prepared immediately after 
progress is laid out. The purchase schedule on 
this particular project is reproduced herewith and 
is generally self-explanatory. In fixing dates for 
the delivery of various materials consideration 1s 
given to sources of supply and, in the case of 


subcontractors, to the time required for manu- | 


facture or fabrication,—this consideration apply- 
ing to such items as elevators and enclosures, 
stairs, doors and windows, etec., which show the 
dates of placing orders somewhat early as com- 
pared with other items. In the third column, 
after each item, will be noted either the letters 
"BRB. O.” or the word “Job.” This column indi- 
‘ates whether purchase of the particular item is 
to be made by the Boston office of the Company 
or by the field office on the job. Where both are 
shown opposite an item, this indicates that local 
prices will be taken by the job and figures taken 
by the Boston office as well. In this particular 
instance the owner wished all orders placed 
through his own purchasing department, which 
accounts for practically all purchases being noted 
as handled by the job. Regardless of the actual 
placing of the order, all major purchases are made 
under the supervision of the general purchasing 
agent at the main office. This purchase schedule 
shows the date on which plans must be available 
if purchases are to be completed as required. 
Therefore, this schedule, in preliminary form, is 
presented to the architect for his criticism and 
suggestion and particularly for his assurance that 
the dates shown for completion of various plans 
and detail drawings can be met. 
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Changes in Estimate. Vhe purpose of an esti- 
mate on a building operation is not only to show 
the probable final cost of the work but to serve 
as a basis for the recording of costs as the work 
progresses and the comparison of unit costs with 
estimated cost as the work proceeds. Although 
the estimate on which the award of this particular 
building was made was a close approximation and 
sufficient to show the amount of the investment 
involved, it had been based only on preliminary 
sketches and was not sufficiently accurate to serve 
as a basis for the field accountant. Accordingly, 
as soon as plans were sufficiently developed, a 
revised estimate was prepared and submitted to 
the architect for his approval, and when approved 
a copy sent to the owner for his information. In 
aeveloping this estimate the units used are not 
general assumptions based on past experience but 
rather exact unit costs taken from work of a 
similar character. This is made possible by the 
operation of the cost accounting system, described 
here, which makes available in usable form the 
detailed costs obtained on each contract carried 
out. Tabulated in simple form, these costs are 
always available as an up-to-date source of ac- 
curate estimating data. 

Job Budget. \n order that the field forces may 
be fully informed as to the expected cost accom- 
plishment on the work, the job office is furnished 
with a budget taken directly from the estimate, 
but unlike the estimate it is split up into two sec- 
tions,—labor cost and materials’ cost. This budget 
in preliminary form was made up immediately 
following the completion of the estimate in order 
to give a basis for the field cost accounting. As 
soon as plans were finally completed and the pur- 
chases made, a revised budget was prepared which 
showed numerous changes in various details but 
little change in the total amount. The total 
amount shown in labor and material budget is 
somewhat less than the total of the estimate, since 
the estimate carries a 5 per cent contingent item 
which is not shown in the budget. The first col 
umn in the labor budget shows the code classifica- 
tion for each item. 


JOB BUDGET 
for 
\ FIREPROOF OFFICE BUILDING 
IN NEW ENGLAND 


LABOR 

Excavation Quantit (a Potal 
Das Clear site (cut trees and dig roots $150 
Dass Steam shovel excavation 1.800 y. $0.22 396 
Dass-T Team excavatior 1,800 c. 4 50 900 
Dah General hand excavation behind 

steam shovel 150 c. \ 80 120 
Dad Hand excavation for footings, walls 

and pits 300 c. ¥. 1.75 5 
Ded Backfill footings and walls 500 « 5 
Dap Level and tamp for paving 6,700 s. f 02 134 


Deg General grading 10’ from building 00 
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il I 348% sos 
S 348 s 
( t , 
Stair 1 O®& f 
{ id and iundl 100 M 
nforcemer 
bend 1 i i in 
eal St¢ 6 ms 
( bend and i i ylut 
$ 10 ms 
Cut, bend and place all foundatior 
Wa Ot st >? tons 
steel reintorceme vading a 
sorting 94 tons 
I ima Ste I tor l O4 ms 
Footin 8 . 
Foundation walls, pilasters and 
areaways 244 « 
Paving R4 « 
Platform 5 . 
Steps, landings 68 |. f 
Slabs, beams, girders and columns 700 « 
Granolithic finish (laid after 58 sqs 
Sanitary base in toilet rooms 482 1. f 
Float finis! 12 sqs 
Patch and rub exterior concret« 19 sas 
Sundry carbo. rub in parts of base 
ment left unplastered 
Cut fins and fill voids on concrete« 
ceilings painted 
Unload and handle cement ? 450 bbls 
Team cement ? 450 bbls 
rim sand and gravel pile ? 570 tons 
Cinder concrete fill 8c. y 
Unload peastone and team to job 98 tons 
Stage, tend and lay all brickwork 8,090 «. f 
Terra cotta tile partitions, 4°. and 
6 1 R905 sft 
Clean down brick and ‘ 130 8 
Set all granite mitation $,135 t 
Flue te neludi fi brick and 
panels at front ¢ e of brick 
Team brick, tile, lime and ) 
Unload and handle all : 
lime and imitation gr 
Set granite at front entrar ul 
loor Is 300 
, 
™ r imes Singh N as 
lL) He Ww i N 5 
Se et inne! fra s No 
se ta rvered stet j N 
™ Ste itels an mit re 
M neous il st 
ing steel sa 40 sqs 
Har i s ul 40 sqs 
Set wood door frames No. & 
Set all wood doors, Front I ra No 1 
Doub No. 12 
Sin le N« XS 
W. ( loo No. 20 
Set window frames No. 215 
\ll interior trim and ext 
work 
Set wood sash and glass 4.437 s.f 
Maple top floor 0 sqs 
x4 screeds, treated, set in concret« 1,500 1. ft 
.’’ sub-floor and paper » M 
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Carpent) Vateria 


Form mber 100 M at 40.00, 

~alVvag 

Nails, oils, bolts and hangers for form 
ber and sheeting 

Sheeting lumber 

Screeds 

3’ sub-floor 


Top floor 

All interior trim and millwork 
Wood sash and glass and frames 
Wood doors (Single 

Wood doors (Doubk 

Wood door frames 


Steel and Iron 


Metal column forms 

Steel reinforcement 

Wire sundries tor reinforcement 
Structural steel lintels 

Door frames (metal) (Single 

Door frames (metal) (Doubk 
Miscellaneous iron and steel 

Hardware for entire job 

Column cores and base plates and caps 
Metal doors tin clad and steel 


VM aterial 
3.05 
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( nerete and Masonry 


Cement 2,450 bbls. at 
Credit on bags returned 
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(JOB BUDGET, CONTINUED 


uipment Quant ty Total 
1. Heating, boilers and stac k 15,000 
Plumbing, conductors, drains and sewers 7,500 
3. Gas piping 350 
4. Elevator (freight of 2 tons, slow speed) 2,300 
5. Electric work and wiring (no fixtures In : 
cluded) elevator wiring 4.500 $29,650 
LABOR 56,748 


TOTAL LABOR, MATERIALS AND SUB-CONTRACTS —__ 
\ND EQUIPMENT $179,593 


Items not included 
1. Roads, sidewalks. general planting, auto space, landscape work. 
Removing old buildiags 


3. Wood top floors except in Assembly Hall 

4. Color for granolithic floors 

5. Screens for windows and doors. 

6. Rock, ledge or quicksand or running water In excavation, 

Lighting fixtures, telephones, furniture or rugs 
8. Window shades 
9. Fireplaces 

Timekeeping. Vhe timekeeping code in use by 
this Company is based on the “mnemonic” system. 
The first letter of the code item is a consonant 
indicating the general classification; D for ex- 
cavation or digging, P for plant, F for forms, B 
for brickwork, etc. The second letter is a vowel 
indicating the kind of labor ; that is, a for making, 
e for placing, i for removing, ete. The third letter 
or combinations of third and fourth letters are 
consonants indicating the part of the building to 
which the item applies. These last letters have 
different meanings in some different classifica- 
tions, but as far as possible are confined to one 
kind of work; that is, d would apply to footings 
whether in connection with excavation, forms, 
concrete or reinforcement; ¢ would apply to col- 
umns in every case; and f would always mean 
floors, ete. 

This code is used primarily for recording at 
definite times through each day the exact work on 
which each man on the job is engaged. The time 
sheet on which this record is made is divided into 
columns, each representing one hour of the day, 
while a vertical column at the left shows the num- 
ber by which each individual on the job is known, 
In recording the time the timekeeper simply notes 
opposite a man’s number and in the proper hourly 
column the code classification of the work on 
which the man is engaged. This time sheet is 
summarized each day by collecting all of the 
charges under each code classification. Inciden- 
tally, the total number of hours of each man’s 
labor is transferred to the payr« ll sheet. 

\Ithough the various labor charges are sum- 
marized in finished form only once each week, it 
will be obvious that it is a simple matter to check 
up, whenever desired, what a single day’s costs 
are on a given item. For instance, it is frequently 
desired to know what the day’s cost is on concrete 
or brickwork, the quantity measurement of which 
is a simple matter. Accordingly, an hour’s work 
on the time sheet will summarize the particular 
item so.that the actual cost of a day’s work is 
easily shown the early part of the following day, 


Jt 
ws 


and opportunity is given to correct any irregulart- 
ty that may be shown by the figures. 

Labor Statement. Daily labor costs are trans- 
ferred to a summary sheet which is completed 
once each week and transferred to a form called 
the labor statement. This form follows exactly 
the items as laid out in the labor budget. The 
labor statement reproduced herewith is taken at 
the end of the eleventh week of the work. It will 
be noted that it shows the week’s cost, that it 
compares the actual cost with estimated cost in 
both total expense and units and, what is of the 
greatest importance, it indicates what the final 
cost of each item will be 1f completed at the going 
rate of accomplishment. Too much emphasis 
cannot be placed on the value of this particular 
point. It will be obvious that a cost system which 
shows costs only at the completion of a contract is 
of value only to the contractor in estimating fu- 
ture work and is of no use whatever during con- 
struction as offering an opportunity to correct 
unsatisfactory conditions. It will also be obvious 
that if, in the labor statement shown, the expendi- 
ture on each item were given without reference 
to the uncompleted remainder, it might well indi- 
cate a false condition. For instance, certain items 
involving a limited amount of work might show a 
saving totaling some hundreds of dollars, where- 
as one of the larger items, of which only a small 
part of the total had been completed, might show 
an over-run in actual expenditure far less than the 
total of savings on other items. Therefore, con- 
sidered as an independent statement, the weekly 
report would show the job to have saved money, 
yet on the large item which is over-running (if 
the rate of over-run were to continue through the 
life of the job), the final extra expense might far 
more than offset any savings on smaller items. 

This labor statement is forwarded each week 
by the field superintendent to the Manager of 
Construction at the main office, who immediately 
interests himself in any items which may be out 
of proportion, and in consultation with the field 
superintendent he gives particular attention to the 
items in question with a view to correcting them 
while the work is still under way. 

Material Statement. \ material statement sim 
ilar in form to the labor statement is also based 
on the job budget. Because this material state- 
ment 1s largely a record of purchases and does 
not offer the opportunity for correcting condi- 
tions as does the labor portion of the work, it is 
compiled only once each month. It does, how 
ever, carry out the same idea as the labor state- 
ment in showing in its final columns the probable 
standing of the cost of material at the end of the 
work, It will be noted that actual quantities vary 
in many.cases from estimated quantities, and that 
there is also frequent variation between both esti- 
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S ITEM Cost Unit Unit c Eatimared Actus otal Byrimated Actual Estima Acta Probable hin ? 
; LE 9 150 
Gewp Water proof ing we S 100 100 
ch Scheduling & job expediting z 200 7 5 95 
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Z sec Attend sub contrectors 12.44 . 400 woe 00 0 
Mh Cold weather expense 196.62 2 2500 ¥$799 nt 
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Work for Owner $ 12 
-<(“USY YO DATE= 
Labor Truck Total 
$17498.82 $510 $18008.82 
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chart, covering the work at the end of the eleventh 
week is reproduced herewith and will be generally 
chart it 1s 
immediately apparent just which items are show 

budget. 


Like the labor and material statements, the prin- 


self-explanatory. Ly reference to the 
ing greatest deviation from the 


cipal emphasis in this chart is on the probable 
final cost of the work rather than the total ex- 
penditure to date. Therefore the high points of 


the variations are the points which would show 
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AND BUSINESS Part Two 
at the end of the work if the going rate of ac- 
complishment were continued. The amount of 
saving is the indicated saving at the end of the 
work rather than at the time-the chart is plotted. 
Copies of this cost tendency chart are sent each 
week to the architect and to the owner, thus keep- 
ing them informed in detail as the work proceeds. 

Extra Work. The method 
tions and changes under. the service type of. con 


of caring for addi 


tract as compared with the usual agreement made 
on thé basis of competitive bids is interesting. In 
the latter case the contractor generally names a 
lump sum foreach item, and there is usually little 
opportunity for architect or owner 
the amount. Under a service tvpe of contract, 
however, the architect or Owner Is given an esti- 
mate in detail showing exactly what each addition 
or change involves. When an extra item is au- 
thorized it is simply carried along and accounted 
for in the same way as the rest of the work under 
a number assigned to it. .In this way the owner 
pays the exact cost of labor and material plus 
the contractor’s fee, which is usually a_ pre-de- 
termined percentage of cost. \ periodic state- 
ment of all extras is compiled and given to archi 
tect and owner in order that these costs may be 
added to the weekly labor and material statements 
to show the total probable final cost. It is, there- 
fore, obvious that on the service basis there is no 
opportunity for making arbitrary demands in con- 
nection with extra work, and that one major 
source of discord is in this way eliminated. 
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THE SUPERVISION OF CONSTRUCTION OPERATIONS 


BY 


WILFRED W. BEACH 


CHAPTER 8. 


YPECIFICATIONS for form work for the 
S school building under discussion read: 
FORMS :— 

“(\) IN GENERAL. The Contractor shall pro- 
vide all required wood (or other) forms for the 
proper execution of all concrete work, plain and 
reinforced, and supplied in sufficient quantity so 
that the work can be prosecuted with despatch. 
Removable steel forms of No. 16 gauge metal, of 
approved design, may be used where appropriate 
for floor slabs, at option of Contractor. 

“(B.) STRENGTH of all forms shall be sufficient 
to carry the dead load of materials and construc- 
tion operations without deflection or vibration. 
They shall be so braced as to be rigid under truck- 
ing and other action incidental to building. They 
shall be so designed as to be capable of needed 
adjustments, shall be carefully watched as work 
pre ceeds, and all faults promptly corrected. 
“(C) SMOOTHNESS. Surfaces of forms in 


contact with concrete, intended to remain exposed, 


shall be of dressed lumber with tight joints, so 
built-as to provide, after removal, a true, smooth 
finished concrete. Members and surfaces shall 
be straight and true to line; walls, columns and 
piers absolutely perpendicular, and all horizontal 
members free from the slightest sag. Perfect 
finish will not be required on those surfaces ex- 
posed in unfinished rooms, in basement, or in 
ducts, or those elsewhere which are to be con- 
cealed by subsequent construction. All surfaces 
shall, however, be true to planes and_ profiles 
detailed. 

“(D) INSPECTION. Ample opportunity shall 
be given the Superintendent to examine all forms 
just before concrete is poured. They shall then 
be thoroughly clean, free from shavings, tags, 
dirt or other rubbish, and shall be thoroughly 
drenched, except in freezing weather. Forms for 
vertical construction shall have openings at bot- 
tom, until ready for pouring, to permit removal 
of rubbish and dirt. 

‘(E) WRECKING OF FORMS shall not be 
started for 7 days after pouring, and none shall 
be done until the Superintendent gives consent 
and then only at the sole risk of the Contractor. 
\fter wrecking, sufficient struts shall remain to 
insure rigidity and strength until final set.” 

So far as the interest of the architect or engi- 
neer is concerned, forms (or. centering) are in 
the same category as other equipment of the 
builder’s,—merely tools of his trade intended to 
produce certain desired results at minimum ex- 


FORM WORK 


pense. It is the contractor’s business to deter 
mine 

(1) Of what material the forms shall be con- 
structed. 

(2) How they shall be put together. 

(3) How they shall be braced and secured. 

(4) That they are clean at time of pouring, and 
drenched, oiled or soaped as called for. 

(5) What means are to be provided for ecas\ 
wrecking, with least damage. 

(6) That wrecking is not done too soon and that 
sufficient struts are left. 

The superintendent must see 

(1) That the form material is such that it will 
produce true surfaces of the intended texture. 
(2) That forms are built to the exact dimensions 
of the finished work. 

(3) That all bracing is adequate. 

(4) That all surfaces are in proper condition at 
the time of pouring. 

(5) That wrecking of forms is done in such 
manner as not to injure the concrete. 

(6) That wrecking is not done too soon, and that 
sufficient temporary supports are left. 

Form lumber is often the first material de- 
livered, and carpenters are at once set to work to 
prepare it to be placed. As to this material, the 
superintendent’s main concern is that it is of a 
character to produce the desired finished sur- 
faces. Second hand material should not be used 
for forms for finished surfaces, owing to its lack 
of uniformity. There is an increasing tendency 
among architects to build finished concrete sur- 
faces on which all form marks are plainly visible, 
and the marks of the grain of rough lumber. 
This is frankly monolithic concrete, without any 
rubbing or coating whatever. Others require the 
surfaces to be rubbed, treated with grout or by 
means of a cement gun. For the former effect, 
one must see that no form member is of a char- 
acter to mar the intended finish. But, if the sur- 
faces are to be rubbed, coated, plastered or ve 
neered, then a lesser degree of perfection of form 
surface is necessary. In any event, form lumber 
should be medium dry and free from loose or 
large knots. Kiln-dried lumber is too absorbent, 
and green lumber is too likely to shrink and cause 
leaks and ridges. 

The builder may construct his basement wall 
forms of separate boards or planks or of sections 
previously built up and intended to be inter- 
changeable. Such sections are sometimes taken 
from job to job and can be used six or eight 
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mes, whereas separate boards can seldom be 
used more than two or three times,—frequently 

ly onee 

Itsy referring to Fig. &, it is to be noted that, 
in this work, forms were required for the upper 
portions of footings, the lower portions of which 
were deposited within earth banks; 2 x 6-inch 
members were used for these footing forms, 


-h were held in place by driven stakes and; 


\iter the footings were 


whi 
later, easily removed. 
partially set and the waterproof course in place, 
work on wall forms proceeded at once, progress 


ing in both directions from the southeast corner. 


he superintendent carefully verified all di 
mensions and saw that the form work was rigidly 


braced, especially at the bottom, where the weight 


of the fluid mass exerts greatest pressure. Weak 
forms are said to “constitute one of the four 


principal causes to which have been attributed the 


failures in some concrete buildings. These causes 
are (1) imperfect design, (2) poor materials, (3) 
faulty construction and (4+) weak forms.” 
specially must the superintendent see that forms 
made of 7g-inch boards are erected with more 
frequent ribbing than if 134-inch plank is em- 
the ribs or studs cannot 


ployed. [or the former, 


exceed 2 feet on centers with safety, while those 
for plank can be double the distance, except that, 
where the depth of forms exceeds 12 feet, it may 
be found necessary to decrease the spacing In 
either instance, 1n order to prevent “bulging” and 
the consequent “wavy” surface in the concrete. 
The experienced superintendent will be in no 
way Officious in his inspection and criticism of 
form work. He is particular to impress upon 


the foreman the latter’s full responsibility for 
everything pertaining to the forms. The superin 


+] 


tendent’s cooperation in this regard is advisory 


mly, and hence he must avoid assuming any lia 
bilitv,—as 1s ever the case where he is privileged 
and expected to call attention to defects in work 
ing methods and implements, but he should give 
approval to naught but satisfactory results. This 
point in the performance of a superintendent or 
Inspector cannot be too thoroughly stressed. His 
assumption of undue authority may at times in 
volve him in serious trouble, as has already been 


explained in these articles. 


\Where basement wall forms extend to the 
under side of the first floor slab, as is frequently 
the case, due regard must be had for window and 
door openings and for pockets for beam and 
girder bearings, flue openings and the like. Build 
ers of forms are accustomed to look upon it as 
the roughest of work, and hence often need the 


closest watching in the matter of dimensions and 


y 
~ 
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the insertion of minor built-in mouldings and 


ier members. ‘Che foreman should be impressed 
} 


with the importance of these and be compelled t 


work to a fraction of an inch in order that al 
carelessness may be-eliminated at the start instead 
if being become a habit. He can 


> 


easily be made to see how much more simple it is 


permitted to 


to correct form work than to chop out concrete 
Chis is especially true of surfaces that are to be 
vaneled or otherwise enriched. Members miust 
wot only conform exactly to detail but must be 
so secured as not to be sprung out of place by 
rodding. The continuity of such members form 
ing belt courses, rustication, etc., is of the utmost 
importance to a design, and hence they’ must. be 
aligned and secured with the greatest accuracy 
and rigidity. 

The superintendent on our school building also 
impressed upon the foreman the need of his being 
advised well in advance of the starting of pour 
ing at any point. It is most convenient for a fore 
man to assume that the inspector is as fully in 
formed as himself regarding all job conditions: 
but there are dozens of things about the premises 
demanding attention, any of which a conscientious 
inspector might be watching just when pouring 
is about to begin somewhere else. [le must be 
advised in time to see that forms are in final con 
dition, as set forth in the specifications under the 
head of “Inspection.”” Such inspection should not 
be made a half day, nor even an hour ahead of 
the pouring, but immediately before the first de 
posit is made. A superintendent must bear in 
mind that everything within the forms is in “tem 
porary suspension” until embedded, easily jarred 
or kicked out of place, and that “foreign sub 
stance” 1s possessed of peculiar attraction foi 
place in forms; that even the forms themselves 
are temporary in character and are the recipients 
of no respect from workmen. Again is “eternal 
vigilance the price of safety.” It 1s one of the 
many times when a superintendent feels that he 
cannot turn his back for a moment but must ap 
ply the closest scrutiny to everything that is to be 
covered. The only foreign substances allowed to 
remain in the forms are the ties and spreaders. 
he former will be built in and cut off later, but 
the wooden spreaders must be fished out as the 
rodding proceeds, \Workmen are sometimes cart 
less about removing all of these, and they must be 
cautioned. It is serious work to cut them out of 
finished concrete. 

Inspection of floor forms is no different from 
that of wall forms, except that special attention ts 


to be paid to measurements of beam and girder 
work, making sure of proper thicknesses and 
alignment, and overseeing the method of install 


ing supports. If any one of the several proprie 
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August, 1929 THE 


rv systems of concrete floor construction ts used, 
he superintendent should be supplied with de- 
tailed drawings and’ specifications in order to 
niake sure that the workmen know what they are 
doing and are performing the work correctly. 
Notwithstanding that the specifications place 
upon the contractor the entire responsibility for 
premature removal of forms, it is well for the ar- 
chitect and superintendent to have a working 
knowledge of what-is considered good practice in 
this regard. Here is an excerpt from a consensus 
of opinion of several contractors whose expres 
sions on the subject were combined and published 
the Atlas Portland Cement Co.: “As a guide to 
practice these rules are suggested: Walls in mass 
work: one fo three days, or until the concrete will 
bear the pressure of the thumb without indenta- 
nm. Thin walls: in summer, two days; in cold 
weather, five days. Slabs up to 6 feet span: in 
summer, six days; in cold weather, two weeks. 
Beams and girders and long span slabs: in sum 
mer, ten days or two..weeks; in cold weather, 
from three weeks to one month. If shores are 


left without disturbing them, the time of removal 


the sheeting in summer may be reduced to one 
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week. Column forms: in summer, two days; in 


four days, provided girders are 


shored to prevent appreciable weight weakening 
l 


cold weather, 


1 


columns. Conduits: two or three days, provided 


there is not a heavy fill upon them. Arches: of 
small size, one week; for large arches with heavy 
dead load, one month. A very important excep 
tion to these rules applies to concrete which has 
been frozen after placing, or has been maintained 
at a temperature just above freezing. In such 
cases the forms must be left in place until after 
warm weather comes, and then until the concrete 
has thoroughly dried out and hardened.” 

From this it will be seen that the question ¢ 
the length of time that must elapse after pouring 
before forms can be removed depends much upon 
the service they are performing, and it is likewise 
a matter of judgment of the experienced concrete 
worker, it being borne in mind always that in the 
desire of a contractor to hasten the work and at 
the same time economize on form lumber, there is 
a constant temptation to wreck the forms a day or 
so too soon. Many floor failures have resulted 
from shortsightedness, and hence a superinten 
dent should see that the contractor “plays safe.” 


THE SUPERVISION OF CONSTRUCTION OPERATIONS 
CHAPTER 9 
CONCRETE WORK 


Si IFICATIONS for cement and -aggre- 
\J gates were quoted in a preceding chapter. As 
is customary, the superintendent in charge of 
‘onstruction of the schoolhouse being considered 
here gave early attention to the brand of cement 
to be used and to the character of aggregates de- 
livered. Strictly speaking, the passing upon these 
niaterials is presumed to be based upon laboratory 
reports, and hence is not a- function of the 
superintendent. However, inasmuch as the sand 
and crushed stone generally used are of kinds and 
grades easily judged by visual inspection, labora- 

iry tests are frequently confined to the cement, 
even on work of importance... For the work under 
discussion, the contractor proposed using pit-run 
gravel for his plain concrete, adding the amount 
of sand or coarse aggregate that might be needed 
to make it conform to the specifications. For rein- 
forced work, he was to screen out all stones larger 
than 34-inch. 

It is not expected that a superintendent will de- 
cide what kind of concrete will be used in any 
location. AH questions of design are predeter 
mined. He is at the site to see that they are prop- 
erly carried out, to know that what is produced 
is fully up to specification requirements. To be 
ible to assert that this has been accomplished, he 
must know: 


(1) That the aggregates are 
(a) of proper kind, 
(b) sufficiently clean, 
(c) of correct size and shape, 

(d) well graded, 

(e) of adequate hardness, 

(f) of due moisture content ; 

(2) that the proportions are such as to produce 
the maximum density of each type called for; 
(3) that the cement is fresh, up to test standards, 
and used in correct ratio; 
(4) that all ingredients are properly mixed; 
(>) that the completed mixture is 
(a) deposited promptly, without separation 
of ingredients, 
(b) adequately agitated, 
(c) undisturbed after setting begins, 
(d) properly bonded to previous work, 
(e) deposited only against surfaces in proper 
condition to receive it, 
(f) properly protected until final setting is 
complete. 

Treating of these matters in the order enumer- 
ated, the superintendent gave his attention to the 
aggregates, while awaiting reports on the samples 
sent in for testing. 

(l-ay Ainds of 
called for broken stone or gravel for the coarse 


Aggregates. Our specification 
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ieregate, and sand e fine, with a provision 
r the use of pit-run material. Crushed furnace 
slag is often specified in localities where it is pro 
irable, and in some districts pulverized stone 1s 
sed in place of sand. Crushed brick or tile may 
ilso be used for coarse aggregate, if of adequate 
irdness, of proper size, and free from dust 
(Cinders are used by many architects and engi 


neers and are pe rmitted 


I 


in reinforced floor slab 


mstruction by certain building codes, notably 
it of New York. Other codes (as that of Chi 
ivo) permit the use of cinder concrete for fire 
roofing of steel members, but limit its workable 
npressive strength to 7/00 pounds per square 
They also require that metal pipe embedded 
in nder concrete shall first be coated with a 
cement grout. A tvpical specification for cinders 
for concrete reads: 
“CINDERS ‘shall be clean ird, steam-boiler 
oal cinders, crushed to range in size from !4- to 
nch yr L-ink and free from unburned 
al ther substance injurious to concrete or 


ts reinforcement.” 


Probably no building material is the subject of 


more controversy 


cause there is so 1 


eCauUse 


‘sting 


structures lhe 


+1} 

than 
nucl 
-~ ric 


cinders, 


principally be 


Variation 
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» make 


element” 


in tl 
condit 


em, and 


ions tor 
ith those maintaining in all 


In concrete 


1 


with use of this 


in general to 


le = =main 
in their com 
which would 


reinforcement.” 


mstruction stands out stronger 
iwgregate than with use of any other. If cinders 
re specified, they must conform g 
requirements for other aggregate, th 
variant being that of the substances 
position, other than. unburned coal. 
be “injurious to concrete or its 
Some writers mention sulphur in this ¢ 
but the prejudice against presence of thi 


al appears to be unfounded. 
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of the strongly alkaline cement ; 


lat present the 


corrosion ot 
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veriest myth, and as 


cinders, 


classed as 
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matte! 


stee| 
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but with 
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Portland concrete is the 


steam cinders, 


ot tact the ordinary 


contain only a 


very small amount of sulphur. There is one cure 


(tor the 


ind only 
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products, the preparation and handling of aggre 
gates have become so commercialized that, even 1 
rural communities, one genérally finds them prop 
erly prepared for market by due grading and 
washing. The coarser material usually offered is 
crushed rock,—granite, trap rock, boulders, sand 
stone or limestone. Any of the first three will be 
clean if. not in contact with earth nor stored too 
long. Sandstone or limestone will probably be 
covered by their own dust to such an extent as to 
need washing, and should be admitted only or 


] 


| be otherwise at 


that condition, assuming them to 
ceptable. Sand and gravel, on the other hand, may 
be offered just as taken from the pit, hence must 
be carefully inspected. Up to a few years ago, 
concrete experts were accustomed to demand that 
sand and gravel must be close to 100 per cent 
clean, and one still encounters specifications con 
taining this requirement. More recent authorities, 
however, have satisfied themselves that a- small 
amount of clay, even up to 8 per cent of the vol 
ume of the sand, 1s not injurious and may even be 
beneficial But, in the use of. both sand and 
gravel, one must be sure that a permissible silt 
content containing clay and sand doesn’t also carry 
loam, organic matter, or oily substanees.** Sucl 
material is not “clean,” and will not make good 
concrete and should be washed. Some specifica 
tions stipulate that “the volume (of foreign sub 
stance) removed by decantation shall not exceed 
\While decantation 


means properly a laboratory test, it can also be 


3 per cent of the weight.’”* 
performed in the field in a crude way by giving 
t aggregates a thorough washing and rinsing; 
pouring the dirty water into a vessel and allowing 
it to settle; then pouring off the clear water, and 
drying and weighing the residue ; then comparing 
that weight with that of the bulk from: which the 
dirt-was removed. Some specifications stipulate 
that such objectionable matter shall not exceed 2 
per cent, but the judgment of engineering com- 
mittees permits the larger quantity. Care as to 
cleanliness of ingredients must be continued until 
they are actually incorporated in the work, and 
hence specifications require that all aggregates 
shall be deposited on plank floors or paving. If 
dumped on the ground, there will be “foreiga sub 
stance” shoveled into the barrows or mixer in 
Water should also be 
clean, and this is generally so specified: “WATER 
for concrete shall be clean and free from in 


spite of all precautions. 


a ( t Masonry ( st tior H & 
Kir ge 4 
These are subjects for laboratory tests: see. pages 726 and 
727 in Hool & Kinne’s “Reinforced _Concrete and Masonr 
Structures.’ 
Tentative Specifications for Concrete ind Reinforced ( 
ete” by the Joint Committee on Standard Specifications for 
Concrete ind Reinforced Concrete f the Amer in Society of 
Civil Engineers. American Society for Testing Materials, Amer 
an Railwa Engineering Association, American C rete Inst 
and the Portland Cemer Ass i 
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‘ous amounts of oil, acid, alkali, organic mat- 


ter or other. objectionable content.” Ordinary 
lrinking (potable) water 1s always fit for the 
urposé, as is rain water that has not picked up 
19 much improper admixture from surfaces with 
which it has been in contact. Any water under 
suspicion should be sent to the laboratory for 
wnalysis. 

c). Size and Shape of Aggregates. Specifi 

ittions for broken stone (crushed rock) and 
sravel call for a range in size from 14- or 3¢-1nch 
up to 34- or l-inch for reinforced work, and up to 
l-inch, 1 inches or 2 inches for plain, mass or 
rough concrete.* Some specifications, notably for 
bridge.** and railway work (and including that 
we are using), permit the embedding of large peb 
bles or stone weighing up to 100 pounds in mass 
concrete, under certain restrictions. The superin- 
tendent. can readily adjudge the sizes of the ag- 
gregates, since minor variations are unimportant. 
When it was customary to specify the maximum 
size as that of a piece that would pass through a 
ring of given diameter, grading screens were per- 
forated sheets with holes to comply. But this re 
finement is being abandoned, and use ot the 
“ring’’ specifications is disappearing. Screens of 
square wire mesh are now in as common use as 
those with round holes. 

Insistence upon sharpness or angularity of. ag 
gregate has been customary from the time when 
concrete was mortar with coarse aggregate added, 
the former made with hydraulic or other cement 
hicl 


1 
y 


which adhered to angular or rough surfaces bet 
ter than to those that were round or. smooth 
l'ractures of concrete made of gravel and Port 


land cement, however, disclose cleavages through 
round pebbles, rather than around them; hence 


“sharpness” of aggregate is no longer demanded. 


[he one objectionable shape of aggregate is the 
hin and laminated. The presence of many of 
these will seriously cut down efficiency, especially 
In reinforced work. 

l-d). Aggregates to be Well Graded. This is 
insisted upon in both sand and coarse aggregate, 
and is essential to density. If one were to attempt 

make concrete with a single size of coarse ag- 
gregate and a single size of sand, it would take 

1 much sand to fill the interstices for economical 


mstruction. Even ‘grading’ means that all in 


SI 1 efe i s s 
RR gates which are ited t s 
No. 1 ished rock, graded up to that which passes a 3-inch s 
No lo., graded from a l-inch sieve up to a 2-inch s 
N 3 > grade 1 from a N + sieve up to a l-inch sieve 
\ 1o., graded from a N sieve up to a No. 3 sieve 
\ zes assumed to be standard meshes 
it irge masses oft nerete ne-man s i\ 
provided that they first he leaned and wetted thoroughly 
ided that they be not placed any nearer than six (¢ 
s ¢ each other or to the exterior of the construction.’ Dr 
L.. Waddell in “Bridge Engineering.” page 85 


terstices will be filled by largest size pieces, from 
coarsest to finest. Graded sand for the purpose 
(sometimes termed “torpedo” sand) should con 
form to this specification: “SAND shall range in 
size from fine to coarse, and the percentage ot 


r 
ik 


weight of sand retained when passing throug 
standard screens shall be at least 100 per cent on 
a No. 100 sieve, 80 per cent on a No. 50, 25 per 
cent on a No. 40, 10 per cent on a No. 20 and 
none on a No. 10.” 


These proportions are varied somewhat | 


DY dit- 
ferent authorities* but will be found generally 
practicable as given. liner sand will make good 
concrete (though quite unsuitable for mortar), 
but it demands an undue amount of cement. 
(l-e). Aggregates to be of Adequate Hard 
ness. If doubt exists as to the hardness of the ag 
regates, samples should be sent to the laboratory 
rdinarily, granite and gravel pebbles are safe 
enough; limestone and sandstone are open to 
doubt, but “no type of aggregate such as granite, 
gravel or limestone can be said to be generally 


superior to all other types. There are good and 


poor aggregates of each tvpe.”** 

{ ] aa Aggregates lO Have Die Voisture ( O} 
tent. The ratio of water in aggregates, prior to 
their being put in the mixer, is of less 4mport than 


that the moisture content shall be known and that 


the water added shall be proportioned accordingly 
[t is always well to use a hose on the material in 
the pile just before using, both to carry off the 


dust and, in the case of porous stone, slag, brick, 


tile or cinders, to prevent the later absorption of 


too much thin cement. 

(2). Proportions to be Such as to Produce the 
Vaxrtmum Density of Each Type Called For. The 
ratios of concrete ingredients most commonly 
used are 1:1144:3 or 1:2:4 for reinforced work 
and 1:2%2:5 or 1:3:6 for plain or non-reinforced 
lhe workable compressive strengths of variously 
composed concretes. (other than cinder concrete 
are from 1,500 to 3,000 pounds per square inch 
dependent upon the ratios of cement and fine and 
coarse aggregate, the moisture content, the excel- 
lence of the mix, and the thoroughness of the 
compacting.*** 


the making of concrete is its most out 


Unfortunately, the “personal ele 
ment’ in 
standing characteristic. It is easy to make good 


9 
‘less methods 


concrete, but still easier to use care 


and produce inferior work: hence one reasor 
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ARCHITECTURAL 


arge number of taliures 1n 


this 
Krom the ratios here given, it is 
be a general assumption that it takes about 
sand as coarse aggregate in order 
the voids in the latter. Such being the 
+ ) 


it is apparently inconsistent to name 1 :2:4 


e same specification, as is done in 


notably in Chicago. Obviously, 


correct for a rich concrete, then a 
] 


with similar materials will produce 


- concrete than 1 :3:5 and of equal strength. 
task for the 


hat the 


main superintendent 1s to 


himself t ratios fixed in the specifi- 
maximum. den- 


\s to this. the 


ms will produce concrete of 
sity with the materials at hand. 
specifications say: 
“VARIATIONS. The 
kinds oft 


] 


led aggregates, 


given for 


prop rtions 


various conerete are based upon 


as specined. 


| grat 


aggre tes are not So eraded, the 


orn 
>> > * 


hitect proportion of cement 
changing the 


may change the 


0 fine aggregate, without 


propor 
cement to coarse aggregate and without 


additional compensation to the Contractor. No 


tion of 


gravel (pit-run or other) shall be used until the 


\rchitect has had opportunity to test same and 


determine what additional coarse or fine ag- 


vregate is to be added to such gravel, or if 


~ 


any 
addition is necessary. The Contractor shall con- 


form to such demands to produce concrete of 
maximum density and shall not permit a change 
character of aggregates delivered at the 


due notice to the Superintendent 


in the 
site without 
and revised instructions as to procedure.” 

the indeterminate feature of this, insofar as 
pit-run material is concerned, is that there 1s no 
positive statement as to the proportion of such 


aggregate that will be the equivalent of what is 


lt 
specified. 


There seldom is, in any specification, 
that 
should be clear 


exists a cause for 


eliminated. It 


and so there argument 


could as well be 
enough, since one purpose of using the finer ma- 
terial is the filling of voids in the coarser aggre- 


: 
e, so that, 1f ratios are correctly specified, the 
k of the 


~ 


gate 
} 7 
i i 


1 mix will only slightly exceed that of 
he coarse aggregate, and hence a 1:3:6 ratio be- 
comes 1:6, 1f the aggregates are delivered ready 

Nevertheless, a young inspector may be 
surprised to find the contractor and all his me- 
chanics insisting that a 1 
to 1:9, with pi 


more experienced men, the novice may be much 


mixed 


-3:6 mix is equivalent 


pit-run material. Being faced by 


embarrassed in his contention, if he finds nothing 
specific in the contract documents on the subject 
and can lay his hand on no other authority to 
The truth 1s that not enough at- 


j 
back 


- 
him up. 
tention is ordinarily given to obtaining precisely 


correct proportions of aggregates, 


except for 


very important work.’ 


ENGINEERING 


AND BUSINESS Part Two 
Asso 
Data for 


Engineers and Architects,” Says; “A 1:3:5 nomi- 


his subject, the Portland Cement 


in its publication, “Concrete 


1:8 true mix as some 
true mix.” This 


nal mix does not give a 


times assumed, but about a 1:7 


] ] 


means that the “true mix” should be computed 


at 40 per cent more than the bulk of the coarss 


roregate, whereas the author’s contention is that 
] 


ass 
it should. be only about 10 per cent additional, 
tl] the Association's 


\brams, 


instead of 


lat is, 1:54. Supporting 


statement, their authority, Prof. D. A. 
“As 2 


voids, a 


says further: matter of fact, 


fl; +} -narscer 
filling the coarse! g 


particle in fine ag 


gregate will actually separate the particles of 


coarse aggregate farther than they would be 


normally. This is the reason it 1s necessary to 


use a considerable portion of sand, more than 


1 


the theoretical amount required to fill voids. In 


any section of concrete which has been cut, one 
will note that in general aggregate particles are 
It is for this 


becomes ot 


floating in a cement-water mixture. 
that the 
controlling importance. 


reason cement-water ratio 
\Within the usual range 
of quantities, the volume of mixing aggregate 
will be about 85 per cent of the total volume of 
the fine and coarse aggregate.””. From which 
will be seen that the ideal and surest way of 
stating the desired amount of cement would be t 
give its ratio per cubic foot of finished concrete 
then to use the cement-water ratio for ascertain 
ing desirable percentages of aggregates and 
moisture. 

Given his design and proportions, the superin- 
tendent must know that the materials to hand are 


fil] 


measure the voids in the coarse aggregate by fill- 


such as will properly the bill.” He can 
ing a vessel with a known quantity; then pouring 
1 water to fill to the 

level. The amount of sand used should be slight- 
ly in excess of the quantity of water. 


in enough measured same 
In other 
words, if half as much sand as coarse: aggregate 
is called for, then it is assumed that the voids in 
the latter are about 45 or 48 per cent of its bulk. 
Voids in the sand can be measured the same way 
and should run 25 to 40 Measure 
ments should be by weight, and the water should 


be weighed before being poured in, since eapil- 


per cent. 


larity will prevent its all being drawn off. To as- 
certain roughly whether or not pit-run material 
contains a proper grading of all the aggregates, 
it is necessary to separate the fine and coarse by 
screen with a 44-inch mesh sieve, then measur 
ing the quantities of the two sizes and the voids 
in the larger, in the manner just described here 


per proportions of concrete ingredients. see “ 
1 Reinforced,” Taylor & Thompson, Hool & 
det nd other standard authorities: inch 

( ncrete Mixtures,’ by 


Third Editior 
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